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A FATAL CASE OF STRONGYLOIDOSIS IN MAN, 

WITH AUTOPSY 

THE LIFE CYCLE OF STRONGYLOIDES INTESTIXALLS IN MAN* 

\V. OPHULS, M.D. 

SAN FRANCISCO 

The following report of an acutely fatal case of infestation with 
Strongyloides Uitcst'uiaUs is of interest because the observations seem 
to throw new light on some obscure problems connected with the disease. 

REPORT OF CASE 

O. Ii., an American railroad engineer, aged 36, was born in Texas and 
lived there all his life until he came to California six months before entering 
the hospital. On Nov. 25, 1928, he contracted a cold in the chest. Shortly there- 
after he began to have a sore mouth and by December 20, had developed a sore 
throat and hoarseness. On December 29, he began to vomit everything taken by 
mouth. At the same time he had diarrhea and bled from the anus. He had had 
a similar attack lasting seven days two years before, while still in Texas. 

When he entered the hospital on Dec. 31, 1928, he had a marked stomatitis. 
The inside of his mouth was covered with white plaques of a past}' exudate, which 
were easily removed from the underlying red mucosa. The entire buccal cavity 
was involved. The deposits were most marked along the sides of the mouth, 
under the tongue and in the tonsillar region, including the pillars of the fauces. 
Bacteriologic examination showed the presence of streptococci. Spirochetes or 
fusiform bacilli were not found in the smears. It is doubtful whether the stoma- 
titis had any direct connection with the strongyloidosis. 

Nothing abnormal was discovered in the patient’s chest and abdomen. The anus 
was surrounded by an area of excoriation, measuring approximately 2 cm. in 
diameter-. On digital examination, the rectum was found to be tender. 

The patient’s blood pressure was 130 systolic and S5 diastolic. His blood was 
practically normal, showing 3 per cent eosinophils on the first examination and 
later 1 per cent. 

He vomited considerable quantities of bile-stained mucus and also had marked 
diarrhea. His stools were examined twice, on January 6 and 10. They contained 
no gross admixture of blood or pus, but gave a positive reaction for occult blood. 
No ova or parasites were discovered, although they were looked for. 

The patient vomited so much that he became dehydrated. He remained hoarse 
and appeared rather dull mentally. His stomatitis gradually subsided. 

On Jan. 7, 1929, he complained of itching on the hands, chest and legs. 

* Submitted for publication, March 26, 1929. 

* From the Department of Pathology of the Stanford University Medical 
School. 
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On the whole, his condition seemed gradually to improve. He vomited less 
and was beginning to take a moderate amount of nourishment. His diarrhea had 
stopped to a certain extent. On January 25, however, he felt weak and complained 
of impaired vision. He became drowsy and spoke incoherently. On January 27, 
his condition suddenly became alarming, and he died during the afternoon. 

A complete autopsy, including an examination of the brain, was done within 
a few hours of death. The stomatitis had practically disappeared. The only 
important lesion in the viscera of the chest was an old chronic myocarditis of the 
anterior wall of the left ventricle with slight dilatation of the left side of the heart. 
This had caused a chronic passive congestion of the lungs with the development 
of many heart failure cells. The small bronchi were filled with thick muco- 
purulent material, and the pulmonary tissue was excessively inflated with air, 
probably on account of a partial obstruction of the bronchioles by the sticky 
exudate in them. 

The mucous membrane of the stomach was much congested and covered with 
a solid layer of gray mucus. The lower mesenteric lymph nodes were moderately 
swollen and gray on the cut surface. The duodenum and jejunum were much 
congested. The mucosa of the ileum was dark red and slightly dull on the surface. 
The large intestine was distended with dark-greenish, soft stools, and its mucosa 
also showed a diffuse congestion, which was particularly well marked in the lower 
part of the colon and rectum, where the normal gloss on the surface was partly 
absent. 

The rest of the abdominal viscera were normal, except for the accidental 
presence of several large false diverticula in the upper part of the jejunum. 

The case had been puzzling to the clinicians and was not satisfactorily 
explained by the gross observations at the autopsy, which, as already indicated, 
revealed merely the presence of a well marked gastro-enteritis of moderate severity 
and a healed chronic myocarditis with chronic passive congestion of the lungs, 
which, however, had not been accompanied by any evident disturbance in the sys- 
temic circulation. The infection of the bronchi that was also present was hardly 
of sufficient severity to explain the death of the patient. 

The infestation with Strongyloidcs was not discovered until a microscopic 
examination was made of the gastro-intestinal tract. Fortunately, on account of 
the early performance of the autopsy, the tissues were well preserved and showed 
the finer histologic details clearly. 

The mucous membrane of the pyloric region of the stomach was filled with 
mother worms, ova and rhabditiform embryos. Unfortunately, no pieces for 
microscopic study had been taken from the duodenum and jejunum. No parasites 
were discovered in the lower part of the ileum, while the mucosa of the colon 
contained a considerable number of filariform larvae. A few of them were 
present in the submucosa and in the muscular coat. The larvae were also found 
in the swollen lower mesenteric lymph nodes. None were encountered in sections 
of the lungs and of the liver in spite of careful search of several specimens with 
microscopes equipped with the mechanical stage. 

The presence of the parasites had produced relatively little reaction in the 
gastric mucosa, which showed a slight irregular infiltration with lymphocytes 
and eosinophilic leukocytes. The mucous membrane of the ileum, although not 
containing any parasites, was much congested and filled diffusely with eosinophils. 
Similar histologic changes were present in the large intestines, in which the 
eosinophilic infiltration was especially well marked in the immediate vicinity of 
the filariform larvae, so much so that the accumulations of eosinophils about 
them materially facilitated their discovery in the sections. The surface epithelium 
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was almost entirely missing in all sections of the gastro-inlestinal tract, but this 
might have been a postmortem change. The inflamed mucosa was not covered 
with false membranes, nor was there any evidence of ulceration, even micro- 
scopically. The mesenteric lymph nodes showed congestion and a diffuse infil- 
tration with eosinophils. This was especially well marked in the vicinity of the 
larvae which were contained in them. 

COMMENT 

In strongyloidosis, the parthenogenic or more probably hermaphro- 
ditic (Sandground *) mother worms of Anguillula or Strongyloides 
intcstiualis live in the pyloric part of the stomach, the duodenum and 
the upper part of the jejunum. As Golgi and Monti 1 2 first showed, they 
enter the crypts in order to deposit their ova. This they often do in 
such a way that their tail ends are folded back- and their genital pores 
exposed at or near the bottom of the invaded crypts. In their progress 
down the crypts, the worms may pierce the epithelial lining and lie in 
longitudinal channels within the epithelial cells, or they may compress the 
epithelium leaving only a narrow border, or they may rub it off entirely 
from the membrana propria. Askanazy 3 and other investigators were of 
the opinion that they frequently enter the stroma of the mucous mem- 
brane. In my case, careful examination of serial sections did not seem to 
support this idea. Even when in certain specimens it appeared evident 
that the worms were outside the crypts, the following sections showed 
plainly that this was not so and that they were in preformed cavities 
continuous with the crypts. It is possible, however, that sometimes the 
mother worms push their way through the thin partition between neigh- 
boring glands, coming to lie partly in one and partly in the other, 
although even this is not certain. I failed entirely to find the open 
channels that have been described by other authors as being produced 
by the migrations of the mother worms in the mucosa. 

The ova are deposited within the epithelial lining, and the epithelial 
cells often surround the ova on all sides. Frequently, the ova are behind 
the epithelium, between it and the membrana propria. The number of 
ova in each infested crypt varies from one to five. It is evident that the 
worms can pass from crypt to crypt, probably by withdrawing from one 
crypt and entering a new one from the lumen, because frequently a 
series of crypts were seen that contained ova and no mother worms. 
The ova show all stages of development to the hatching of the rhabditi- 
form embryos. When the latter leave their egg shells, eosinophilic 

1. Sanclground: Biological Studies on Life-Cycle in Genus Strongyloides 
Grassi, 1879, Am. J. Hyg. 6:337, 1926. 

2. Golgi and Monti: Sulla storia naturale e sul significato clinico-patologica 
delle cosi-dette anguillule stercorali e intestinali, Arch, per le sc. med. 10:93, 1886. 

3. Askanazy: Ueber Art und Zweck der Invasion der Anguillula intestinalis 
in die Darmwand, Centralbl. f. Bakteriol. 27:569, 1900. 
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leukocytes are attracted into the crypts. The embryos leave the crypts 
and enter the intestinal canal. On their way out of the crypts, they 
pass through the epithelium or through the lumen of the crypts. In a 
careful study of microscopic sections, I was unable to convince myself 
that they ever enter the stroma of the mucous membrane. 

The embryos travel down the intestinal canal with its contents. In 
the feces, they change directly into filariform larvae or develop into 
sexually mature worms, which copulate and produce fertilized ova. The 
latter develop into rhabditifonn embryos, which, in their turn, change 
into filariform larvae. 

The filariform larvae are different from the rhabditifonn embryos 
and, although more difficult to find, can be easily recognized as such in 
sections. They are more slender and stain less deeply. Darling 4 called 
attention to the fact that in fresh specimens they have an active boring 
motion, while the embryos have a slower wriggling motion. The direct 
transformation of embryos into larvae can take place within the colon, 
but the sexual development occurs only outside of the body. For 
unknown reasons, the relative frequency of the sexual and asexual cycles 
varies much in different cases and probably at different times in the same 
case, sometimes to the exclusion of one or the other. 

Following Loos’ discovery of the pentration of the skin by the larvae 
of uncinarici. van Dunne 5 6 showed that the larvae of Strongyloidcs from 
a chimpanzee entered the skin of guinea-pigs. This observation has 
since been confirmed in other animals by Kosuge 0 and in man by 
Fulleborn . 7 The infection can therefore take place either through the 
skin or by way of the alimentary tract. The larvae that enter the skin 
are carried by the blood to the lungs and from there they reach the 
stomach by way of the bronchi, larynx and esophagus. When the larvae 
arrive in the stomach, duodenum and jejunum, they develop into the 
relatively large mother worms, which deposit their ova in the manner 
already indicated. 

Fulleborn 7 made the interesting observation that the entrance of 
larvae into the skin of uninfected persons does not produce any reaction, 
while in infected persons it causes a marked local inflammation. He 
believed that carriers of Strongyloidcs are often reinfected through the 

4. Darling: Strongyloides Infections in Man and Animals in the Isthmian 
Canal Zone, J. Exper. Med. 14 : 1 , 1911. 

5. V an Durme : Quelques notes sur les embryons de “Strongyloides intesti- 
nalis” et their penetration par la peau, Thompson Yates Lab. Rep. 4:471, 1902. 

6. Kosuge: Histologische Untersuchungen iiber das Eindringen von Strongy- 
loides stercoralis in die Haut von Versuchstieren, Arch. f. Schiffs- u. Tropen-Hyg. 
28:15, 1924. 

7. Fulleborn: Hautquaddeln und Autoinfektion bei Strongyloidestriigern, 
Arch. f. Schiffs- u. Tropen-Hyg. 30:721, 1926. 
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skin near the anus by larvae which have developed in fecal remnants 
in this region. He could not demonstrate any other possibility of 
reinfection and came to the conclusion that the host apparently produces 
antibodies which stop the development of the larvae. 

Imperfect histologic studies of the disease in man were made by 
Normand s in 1876. It was he who discovered the parasites in the stools 
of soldiers returning to France suffering from Cochin-China diarrhea. 
On the basis of his investigations, he suspected that the worms enter the 
crypts of the intestine. In 1886, the problem of their relation to the 
mucosa was attacked with modern methods by Golgi and Monti, 2 who 
were followed by Riva 0 in 1S92, Askanazy 3 in 1900, Strong, 10 Thayer 11 
and von Kurlow 12 in 1902, Brown 13 in 1903, Darling 1 and Gage 14 in 
1911, and Oudendal 15 in 1926. A fatal infection with Strongy- 
Ioides in a chimpanzee was described in 1922 by Blacklock and Adler. 10 
It is of special interest on account of a tumor-like hyperplasia of the 
mucous membrane in part of the infected region, and also on account 
of the fact that the chimpanzee died of an acute general infection with 
the larvae, which were found in the lungs, in which they had produced 
multiple hemorrhages, and in the bronchi, the pericardium, the spleen 
and the blood of the right ventricle. Blacklock and Adler 10 surmised 
that a sufficient number of larvae to cause the fatal infection by way of 
the skin must have lodged in the crevices of the wooden cage of the 
animal. In 1923, the intestinal lesions in Macacus were studied by 
Hung-See-Lii and Hoppli. 17 

8. Normand : Sur la maladie dite diarrhee de Cochinchine, Compt. rend. Acad, 
d. sc. 83:316, 1876. 

9. Riva : Sopra un caso di anguillulosi intestinale sperimentale, Arch, di biol. 
46:40, 1892. 

10. Strong: Cases of Infection with Strongyloides Intestinalis, Johns Hopkins 
Hosp. Rep. 10:91, 1902. 

11. Thayer: On the Occurrence of Strongyloides Intestinalis in the United 
States, J. Exper. Med. 6:75, 1901-1905. Strong and Thayer reported the same 
case. Thayer gave an excellent historical review of the subject to 1902. • 

12. Von Kurlow: Anguillula intestinalis als Ursache akuter, blutiger Durch- 
fjille beim Menschen, Centralbl. f. Bakteriol. 31:614, 1902. 

13. Brown, P. K. : The Report of Three Cases in Which Embryos of the 
Strongyloides Intestinales Were Found in the Stool : Autopsy of One Case, 
Boston M. & S. J. 148:583, 1903. 

14. Gage: A Case of Strongyloides Intestinalis with Larvae in the Sputum, 
Arch. Int. Med. 7:561 (April) 1911. 

15. Oudendal: Die Darmwand bei Anguiiliasis intestinalis, Arch. f. Schiffs- u. 
Tropen-Hyg. 30:510, 1926. 

16. Blacklock and Adler : The Pathological Effects Produced by Strongyloides 
in a Chimpanzee, Ann. Trop. Med. 16:283, 1922. 

17. Hung-See-Lii and Hoppli: Morphologische und histologische Beitrage zur 
Strongyloidesinfektion der Tiere, Arch. f. Schiffs- u. Tropen-Hyg. 27:118, 1923. 
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The descriptions of the different investigators in regard to the 
entrance of the mother worms into the crypts, the deposition of the ova 
and the development of the embryos agree in a general way. Most 
authors were of the opinion that both the mother worms and the 
embryos can enter the stroma of the mucous membrane, and Oudendal ir> 
insisted that this is the usual path for the return of the embryos to the 
lumen of the intestine. It is generally agreed that neither mother worms 
nor embryos can penetrate beyond the muscularis mucosae. As stated, 
in my case I was unable to find certain evidence that the worms or the 
embryos ever leave the crypts, although they were often shown penetrat- 
ing the epithelium and causing a partial destruction of the epithelial 
lining. 

The infestation is usually limited to the pyloric end of the stomach, 
the duodenum and the upper part of the jejunum, although Riva f ‘ found 
mother worms and embryos in the mucosa as far down as the cecum, but 
none below this point. Von Kurlow 32 reported the presence of a few 
small worms in the mucous membrane of the colon. It is uncertain 
whether these were embryos or larvae. Darling 1 made the positiv 
statement that the strongyloides do not invade the mucosa of the large 
bowel and that for this reason they cannot be incriminated as a causative 
agent in diarrhea. 

What in the end becomes of the mother worms is not known. Prob- 
ably they die and disintegrate in the intestinal contents ; at any rate, dead 
mother worms have never been discovered in the intestinal wall and have 
only rarely been found in the stools. 

The filariform larvae have not been identified in the intestinal wall 
except in the remarkable fatal case reported by Gage, 1 ' in which during 
life larvae were present in the sputum. In microscopic sections in this 
case, they were seen deep in the lymph spaces of the wall of the 
duodenum and jejunum and in the alveoli of the lungs. The trans- 
formation of the embryos into the filariform larvae must have taken 
place immediately in the upper intestine. An invasion of the wall of 
the colon is not mentioned. From the description, it is not clear whether 
the colon was examined microscopically. A similar penetration of the 
intestinal wall by the larvae probably also had occurred in Teissier s 1S 
case; Teissier found them in the blood of a patient suffering from 
infestation of the intestines by Strongyloides. In the case of a general 
infection of a chimpanzee with larvae, Blacklock and Adler 10 assumed 
that the larvae had entered the circulation through the skin after having 
developed in the crevices of a wooden cage — which seems unlikely. 

18. Teissier: Contribution a l’etude de l’anguillule stercorale. De la penetration 
dans le sang des embrvons de l’anguillule stercorale. Arch, de nied. exper. et 
d’anat. path. 7:675, 1895. 
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Gage 14 pointed out that the long persistence of the disease pre- 
supposes constant reinfection, and he believed that, although in his 
patient reinfection from the skin was probable on account of the filthy 
condition, it also occurred, perhaps to a greater extent, from the 
intestines by way of the thoracic duct. 

The discovery of the larvae in the wall of the colon and in a 
mesenteric lymph node in my case is important for two reasons. In 
the first place, it confirms Gage’s idea that reinfection in strongyloidosis 
can take place from the intestines, and second, it explains the occurrence 
of colitis and diarrhea in connection with the disease. I think that a 
transformation of the rhabditiform embryos into filariform larvae occurs 
more commonly in the colon, as in my case, than in the small intestine, 
as in Gage’s 14 case. Probably in the colon it is a constant occurrence. 
The entrance of some of the larvae into the blood vessels supplies a 
limited number of new mother worms, and this accounts for the 
indefinite persistence of the infection. When the larval invasion is 
unusually marked in a sensitized person colonic irritation results, fol- 
lowed by diarrhea. This was evidently so in my case, in which the 
number of filariform larvae in the mucous membrane of the colon was 
large. In the spots of heaviest infestation, a half dozen, at least, were 
present in each section which, when a similar distribution prevails over 
a piece of the colon of any size, means the presence of an enormous 
number. Only relatively few of them, however, had succeeded in enter- 
ing the subniucosa by penetrating through the muscularis mucosae. The 
majority of them were found coiled in the stroma of the mucous mem- 
brane in front of this obstacle. The unsuccessful ones probably finally 
die, disintegrate and are absorbed. The specimens leave no doubt as 
to the actual invasion of the stroma of the mucous membrane. 

In the ordinary course of events the infestation persists indefinitely 
with occasional attacks of diarrhea or without any symptoms. When, 
for unknown reasons, an unusually large number of embryos within the 
intestinal tract change into filariform larvae and enter the intestinal 
wall in the region of the colon, a severe colitis with a marked infiltration 
of the mucosa with eosinophilic leukocytes is produced. In exceptional 
cases, this is accompanied by so massive a general invasion of the body 
with larvae that death results. From my observations and from others 
reported in the medical literature it would appear that sometimes under 
these circumstances practically all of the embryos in the intestinal 
contents become larvae and invade the bowel wall, with the result that 
not any or only a few parasites are present in the fecal discharges. 

The occurrence of the severe, fatal infestations that have been men- 
tioned in this article makes it evident that, in spite of the usual absence 
of alarming symptoms, strongyloidosis must be regarded as a serious 
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disease. It was looked on as such by Barlow , 10 who had the opportunity 
of studying a series of twenty-three cases in Central America. He 
described a first stage of invasion, which is usually accompanied by 
marked symptoms; a second, latent stage, which may last for many years 
and in which there are no serious symptoms while the parasites continue 
to be present in the stools ; a third stage of diarrhea and a final stage of 
neurasthenia. 

In my case, the attack was evidently a recurrent one, because the 
patient had had similar manifestations two years before when still living 
in Texas. It is improbable that he contracted the disease during 
his stay in California. His death must be directly ascribed to the 
infection with Strongyloidcs. A general lack of resistance due to 
chronic myocarditis may have contributed to the fatal outcome, hut 
there was no evident disturbance of the general circulation, nor did he 
die from cardiac disease. 

CONCLUSIONS 

Strongyloidosis, although usually not accompanied by serious symp- 
toms, may produce severe disturbances and occasionally death. 

In this disease, autoreinfection takes place constantly by the entrance 
of filariform larvae through the skin, especially in the region of the anus, 
or by their invasion of the intestinal wall, usually in the region of the 
colon and rectum. From the colon and upper part of the rectum, the 
larvae are carried to the lungs indirectly by way of the thoracic duct, 
while those that penetrate the lower part of the rectum can reach the 
lungs directly by way of the lower hemorrhoidal veins. The direct 
mode is probably the more important one, because on the long indirect 
way many larvae must be destroyed before arriving in the lungs. 

The diarrheal attacks are due to an inflammatory irritation of the 
colon caused by its invasion by the larvae. As usual in infections with 
animal parasites, their entrance into the tissues is accompanied by a 
marked local eosinophilia. In spite of the large collection of eosino- 
phils locally, the general eosinophilia is not, as a rule, pronounced. 

I have been unable to convince myself that either the mother worms 
or the rhabditiform embryos ever enter the stroma of the mucous mem- 
brane. They cause, however, much epithelial destruction. No evidence 
has been found that the mother worms become embedded permanently 
in the mucosa'. 

19. Barlow: Clinical Notes on Infection with Strongyloides Intestinalis, Based 
upon a Series of Twenty-Three Cases, Interstate M. J. 22:1201, 1915. 
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The rarity of tumors originating in striated skeletal muscle has been 
emphasized recently in the reports by Wolbach 1 and Dewey. 2 In con- 
sidering the previous accounts of these tumors, Dewey arranged the 
voluntary striated muscle tumors into two groups : ( 1 ) those arising in 
tissues and organs that normally have no striated skeletal muscle and 
hence are heterotypic or teratomatous, as in the urogenital tract, the 
parotid gland and the lungs; and (2) those in the voluntary striped 
muscle, such as the tongue, lip and skeletal muscles. The latter are the 
rarer, and of these the frankly malignant tumors are few. The reports 
of such malignant tumors in man with the details of postmortem exami- 
nation dwindle to a surprisingly small number. Burgess, 3 in 1913, 
described extensive metastases in the body of a woman, aged 19, sec- 
ondary to a primary growth, which the author believed originated in the 
extensor muscles of the right thigh. He stated in this report that the 
only other account of a similar tumor had been recorded by Adami 
who found the tissues in a trout. Burgess 3 at that time could find no 
description of malignant rhabdomyoma with metastases in man. Martin 
and Alexander, 4 in 1924, published the clinical and postmortem observa- 
tions of a malignant rhabdomyoma originating in the soft palate of a 
girl, aged 6 years. While removing the tonsils of this child, a large 
mass unlike adenoid tissue was discovered in the nasopharynx. The 
diagnosis of rhabdomyoma was made from microscopic preparations of 
a small portion. A more careful examination later demonstrated that 
the new growth had arisen from the upper and posterior portion of the 
soft palate. Four months after the tumor was found, the left cervical 
lymph glands had become enlarged and the mass in the palate had grown 
so as to obstruct markedly the nasopharynx. The lymph glands, the soft 
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palate and the regional extensions around the eustachian tube were 
removed surgically. Three weeks later, an aural polyp was excised. 
Treatment with radium failed to stem the progress of the tumor and 
death occurred six months after the growth was discovered in the soft 
palate. While the tissues which were first removed and examined con- 
tained structures that Martin and Alexander 4 considered to be of mus- 
cular origin, those removed later had the appearance of a spindle cell 
sarcoma but also included cells which were thought to be of muscular 
origin. According to their statements, Martin and Alexander 4 would 
have been unable to establish the muscular origin of this tumor had not 
the tissues originally removed surgically been available. Additional 
information obtained by postmortem examination was not included in 
their report. They referred, also, to a rhabdomyosarcoma of the naso- 
pharynx described by Richardson. 5 

Among the nine cases accepted by Kiittner and Landois 0 as rhab- 
domyomas of skeletal muscle, those reported by Ribbert, 7 Zenker 
(Bayer) s and Fujinami 9 seemed to be definite instances of a malignant 
growth, because of either recurrence or histologic structure interpreted 
by the authors as malignant. These reports, however, are based only on 
the study of tissues obtained surgically. Other accounts of malignant 
skeletal rhabdomyomas in tissues removed surgically are by Muller, 10 
Nicory, 11 Wolbach 1 and Wagner. 12 The tissues studied by Muller 10 
were from the right thigh of a man, aged 48: those studied by Nicory. 11 
from the uvula of a girl, aged 5 years; the ones by Wolbach, 1 from the 
dorsal muscles of the chest of a girl, aged 4 years, and those by 
Wagner, 12 from the right buttock of a man, aged 40 years. The 
ultimate fate of the patients from whom the tissues were removed was 
not stated in any of these accounts except Wolbach’s; in this instance 
death occurred after three months. The mixed tumor of the triceps 

5. Richardson, in von Bermann : System of Surgery, 1904, vol. 1. 

6. Kiittner, H., and Landois, F. : Die Chirurgie der quergestreiften Mus- 
kulatur, Deutsche Ztschr. f. Chir. 25:1, 1913. 

7. Ribbert: Beitrage zur Kenntniss der Rhabdomyome, Virchows Arch. f. 
path. Anat. 130:249, 1892. 

8. Zenker, K. : Ein Fall von Rliabdomvosarcom der Orbita, Virchows Arch, 
f. path. Anat. 120:536, 1890. 

9. Fujinami, A.: Ein Rhabdomyosarcom mit hyaliner Degeneration (Cylin- 
drom) im wilkurlichen Muskel, Virchows Arch. f. path. Anat. 160:203, 1900. 

10. Muller, H. R. : Traumatic Rhabdomyosarcoma Following Successive Frac- 
tures of the Femur, J. Cancer Research 2:393, 1917. 

11. Nicory, C. : Rhabdomyoma of the Uvula, with a Collection of Cases of 
Rhabdomyoma, Brit. J. Surg. 11:218, 1923-1924. 

12. Wagner, J. H. : Rhabdomyomsarcoma of the Buttock, Atlantic M. J. 31 r 
570, 1928. 
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muscle of the right arm reported by Johan 13 was considered by him to 
have arisen in misplaced somatopleura. Reference is made in this 
account to reports of similar tumors by Buhl, F. Marchand, Mohr and 
Lambl. 

Burgess 3 described the tissues in his tumor as composed of cells 
with large vesicular nuclei and a relatively small amount of cytoplasm, 
about the size of a polymorphonuclear leukocyte. Many were in mitosis. 
In certain places there were large cells, some multinucleated and con- 
taining a large amount of acidophilic cytoplasm. These cells ranged in 
size between three and six times the diameter of a leukocyte ; the nuclei 
were grouped along the periphery. Among the tapering cells with 
longitudinal fibrils were some with cross-striations. Burgess stated that 
he experienced some difficulty in demonstrating cross-striations in the 
cells. Martin and Alexander , 4 in their report, said that the first tissues 
removed were myxomatous, but that fibers were included which differed 
only a little from adult skeletal muscle cells, and that there were many 
spindle-shaped cells with acidophil cytoplasm and long-tailed ends. 
Large cells, frequently multinuclear, varying greatly in size, shape and 
staining reaction, were outstanding structures. Some of these resem- 
bled a tadpole in shape, with several nuclei in the “head” and abortive 
striations of the “tail.” Others were round or oval and contained as. 
many as seven round or oval nuclei. The tissues removed later had the 
structure of a spindle cell sarcoma, but certain cells were differentiated 
somewhat into muscle fibers. 

The tissues described in the earlier accounts (Ribbert, Zenker and 
Fujinami) contained spindle-shaped cells with cross-striations, as did 
those reported by Nicory. The junior recorded by Muller had inter- 
lacing bundles of long fusiform' cells resembling skeletal muscle and 
many mononuclear or multinuclear giant cells. Cross-striations were 
not demonstrated. Wolbach found spindle cells with definite cross- 
striations in the tumor that he described. ITe suggested that the myo- 
fibrils originate in the centrioles, and that in the absence of definite 
cross-striations, these tumors may be identified by establishing the pres- 
ence of centriole clusters and abortive formations of fibrils. 

The following account is distinctive in that the myogenic nature 
of the tumor was recognized in metastases of lymph glands removed 
several months before the patient died, and because extended observa- 
tions were made of the disease in many parts of the body by post- 
mortem examination and subsequent histologic studies. 

REPORT OF CASE 

J. B., aged 6 l / 2 years, was admitted to the surgical service of Dr. L. L. 
McArthur on June 6, 1928, because of a painful, hard, uncircumscribed swelling 

13. Johan. B. : Ein Rhabdomyosarcoma Chondro-myxomatosum des Ober- 
armes, Frankfurt. Ztschr. f. Path. 22:50, 1919. 
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in the muscular attachment of the left acliilles tendon, and a mass the size of a 
hen’s egg in the left groin. The parents made an indefinite statement concerning 
a bruise of the leg in July, 1927. About that time, however, a hard mass in the 
leg was first noted. A physician regarded this as a hematoma, but tissues removed 
in December, 1927, were diagnosed sarcoma. In April, 1928, the mother noticed a 
firm mass in the left groin which progressively increased in size. For about two 
weeks before admission, the boy complained of pain in the left leg, and the mother 
thought the leg had increased in size. The notes on the physical examination made 
June 6, 1928, include no important details, except mention of the firm enlargement 
of the left leg and the mass in the left groin. This mass was removed on June 23, 
1928. It was ovoid, encapsulated and 5 by 3 by 2.5 cm. The surfaces made by 
cutting were white, opaque, firm tissue, mottled somewhat by faintly yellow 
regions (necrosis) about 1 mm. in diameter. 

Histology of the Lymph Gland Tissue . — A stroma of delicate fibrous connec- 
tive tissue formed the supporting framework of the tumor. In the compact por- 
tions, the cells between the stroma fibrils were from 10 to 15 microns in diameter. 
They had large, oval or indented vesicular nuclei with several coarse chromatin 
granules, and only a narrow margin of granular cytoplasm. These cells were 
definitely arranged around capillaries which, with the intimately arranged stroma, 
accompanied the cells in all parts of the tumor. In less compact portions, 
especially near necrotic foci, there were large round or oval cells, from 30 to 40 
microns in diameter with a granular acidophilic cytoplasm and a single, large 
round or oval vesicular nucleus, or several nuclei not as large, without regular 
distribution. Along the edge of the cytoplasm was a narrow layer of refractile 
‘substance resembling the ectoplasm of an ameba. The finer details of the struc- 
ture of the cytoplasm varied considerably. The cytoplasm of some cells contained 
a few coarse basophilic granules or fine threadlike structures, while that of other 
cells was drawn out into long slender or short plump prolongations with fine 
longitudinal striae mottled with alternating delicate light and dark bands like the 
cross striations of skeletal muscle fibers. These cross striations were especially 
distinct in large spindle-shaped cells, as long as 170 microns (fig. 1). The single 
large vesicular nucleus with coarse chromatin granules, usually in the center of 
the fiber, made an abrupt nodal enlargement of the cell. Short segments of fibrils 
with cross striations were found without regularity in a variety of places, 
representing, no doubt, portions of cells the nuclei of which were not in the plane 
of the sections. Bands of protoplasm were found suggesting skeletal muscle 
fibers, 70 microns long and from 15 to 20 microns wide, with several nuclei 
arranged along the periphery. Many cells in mitosis were found. Certain of the 
finer details of cell structure mentioned were demonstrated in a striking way in 
sections stained with phosphotungstic acid-hematoxylin. 

Because of the presence of these fibrillar structures with cross-striations in tumor 
tissues metastatic in a lymph gland, a place where one does not regularly find skel- 
etal muscle fibers and which, if present, might alter the conclusion that the spindle- 
shaped structures mentioned were tumor cells and not inflammatory or retrogres- 
sive changes of the skeletal muscle ingrown with tumor, the diagnosis “metastatic 
rhabdomyosarcoma of the groin lymph glands” was made. The blood on June 
9, 1928, had 3,500,000 erythrocytes and 7,600 leukocytes per cubic millimeter, and 
the hemoglobin was 65 per cent. Dr. E. L. Jenkinson reported, from roentgen 
films, some destruction of the left os calcis, but no shadows that suggested a 
growth from the bones. The patient received roentgen treatments and was dis- 
charged from the hospital on July 11, 1928, but returned from time to time for 
further radiation therapy. On Oct. 29, 1928, he was readmitted. The left leg had 
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swollen so that it was three or four times as large as the right. The left leg was 
hard and in the upper part of the thigh was a firm mass that extended into the 
inguinal region. A loss of 6 pounds in weight had occurred. The blood on 
Oct. 30, 192S, contained 3,310,000 erythrocytes and 7,150 leukocytes, and the 
hemoglobin content was 63 per cent. On Nov. 29, 1928, Dr. Jcnkinson reported 
definite changes of both lungs, especially of the left lower lobe in roentgenograms, 
which he interpreted as tumor metastases. There was a slight daily fever ranging 
between 9S.8 and 100 F. ; it was somewhat higher during the three days before 
Nov. 27, 1928, when the patient was taken home for a few days. He returned on 
Nov. 30, 1928, without appreciable change in his physical condition. The left leg 
increased in size, tumor nodules appeared in the tissues of the abdominal wall, and 
apathy, weakness and emaciation increased until death on Jan. 16, 1929, at 12:25 



Fig. 1. — A large spindle-shaped cell with cross-striations found in the groin 
lymph gland removed during life; X 1,730. 


a. m. Postmortem examination of the trunk and left leg was made eight hours 
later. The essential features of the anatomic diagnosis are : huge primary 
rhabdomyosarcoma of the left leg with marked extension into the left thigh; 
extensive metastases of the inguinal, pelvic, periaortic, mesenteric, retroperitoneal, 
biliary, perisplenic, mediastinal, peribronchial, and left axillary lymph glands, and 
of the lungs, the urinary bladder, the abdominal wall, the skin of the penis and 
scrotum, and the tissues of the left side of the chest; sarcomatous erosion of the 
ramus superior of the left os pubis and of the left fibula ; bilateral hydronephrosis 
and hydroureter; marked edema of the left leg and thigh and slight edema of the 
right; sarcomatous ulcerations of the lining of the inferior vena cava; marked 
dilatation of the superficial veins of the chest ; bilateral hemorrhagic hydro- 
thorax, and marked emaciation. 
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Only the pertinent statements of the descriptive portions of the postmortem 
record are included. The hugely enlarged left lower extremity, flexed at the knee, 
had a diameter of 18 cm. in the middle of the thigh and a dorsoventral thickness 
of 17 cm. in the center of the leg. The corresponding dimensions of the right 
lower extremity were 11 and 7 cm., respectively. The skin of the left leg was 
tense and pebbled like hog’s skin ; that of the thigh was elevated by many sub- 
cutaneous nodules of tumor tissue ranging in size up to 25 mm. in diameter. In 
the lower three fourths of the thigh these were confluent, hut in the upper one 
fourth they were discrete. Their distribution was chiefly along the front, medial 
and lateral portions of the thigh. A region of skin tissue 11 by 17 cm. on the 
front and inside of the middle of the thigh was ulcerated. The nodules in the 
subcutaneous tissues and skin extended nearly to the costal arch on the left side of 
the abdomen. They involved the scrotum, the shaft of the penis and the right 
groin. The superficial veins of the front of the chest, were markedly dilated. 
There were several enlarged lymph glands in the base of the left axilla near the 
anterior border. The subcutaneous fat in the midlinc of the trunk was practically 
absent. In the front midline incision beginning 4 cm. above the umbilicus and 
extending down to the symphysis pubis were discrete masses of soft white tissue 
as large as 2 cm. in diameter, making an almost continuous chain, those below 
having the largest dimensions. The lymph glands of the right axillary fossa were 
small but in the left, as noted, were several enlarged glands, in all a mass 5 by 
3.8 by 2 cm. Some of these were grayish-pink lymphoid tissue with discrete 
masses of white tumor substance. Extending up from the small pelvis in the 
midline and lying chiefly on the left side was a mass of soft white tumor tissue 
9 by 8 by 6 cm. It occupied a position corresponding to the urinary bladder and 
was continuous on the left side into the groin. The rectum and sigmoid colon 
were behind and not attached, although the rectum was markedly compressed. 
The tissues of the left groin were extensively ingrown with tumor tissue; those of 
the right, less extensively. The spleen was not enlarged. In the omental fat near 
the hilum were small masses of white tumor tissue as large as 1 cm. The 
mesenteric lymph glands were not enlarged. In the periphery of the abdominal 
surface of the right leaf of the diaphragm were a number of small, flat, pearly 
thickenings, but there were none in the left half. A small amount of bloody fluid 
was found in the right pleural cavity, about 200 cc. in the left. There were no 
adhesions between the parietal and visceral pleura. In the region of the thymic 
body were two masses of pinkish-white tissue, the left mass 4.5 by 3.3 by 2.2 cm., 
the right 3.3 by 3 by 2.2 cm. Some portions of these were dark red with recent 
hemorrhages. Careful examination of the ribs after the chest and abdomen had 
been eviscerated failed to disclose tumor masses in them but in the soft tissues 
just below the tip of the left twelfth rib was a mass 1.5 by 1.5 by 1 cm. The 
lining of the thoracic duct was smooth ; the lumen was about 1 mm. in diameter. 
In the upper thoracic levels in close approximation to the thoracic duct channel 
was a tumor mass 3.5 by 1.5 by 1.5 cm. The lining of the receptaculum chyli was 
smooth but the lumen was dilated ; it was embedded in masses of lymph glands 
markedly enlarged by tumor tissue. The thoracic, and especially the abdominal, 
periaortic lymph glands, were markedly enlarged by tumor tissue and, with tissue 
in the small pelvis, they formed a huge pyramidal-shaped mass 16 cm. long, 9 cm. 
wide and 4 cm. thick at the base. They were directly attached to the periosteum 
of the spinal vertebrae and did not penetrate the bone tissues here. Most of the 
superior ramus of the left os pubis, however, was destroyed. The parabronchial 
lymph glands, and the biliary, and peripancreatic lymph glands were markedly 
enlarged and ingrown with tumor tissue. At the upper pole of the left kidney in 
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the fat was a pyramidal-shaped, discrete mass of tumor tissue 3.8 by 3.5 by 2 cm. 
The right lung weighed 180 Gm. The pleura was glistening and smooth. The 
outlines of the lung lobules were traced in line black lines of carbon pigment. 
The lung substance proper was grayish pink and fluffy, except in many discrete 
nodular regions containing grayish-white tumor tissue, ranging from a few mil- 
limeters to 2.5 cm. in diameter and forming about 50 per cent of the entire lung 
substance. The left lung weighed 400 Gm. and was much more extensively 
consolidated by tumor tissue. At least four fifths of the lower lobe was solid 
with tumor, and in the upper lobe were many discrete nodules as large as 1 cm. 
in diameter. Both lungs were inflated and fixed in formaldehyde. After harden- 
ing they were bisected in a plane through the hilum to the periphery. The lower 
portion of both ureters was greatly compressed by the pelvic tumor tissues and the 
portions of ureters above were markedly dilated as were both renal pelves and 



Fig. 2. — The metastatic tumor tissue in a parabronchial lymph gland, illustrating 
the compartments formed by connective tissue septums, the arrangement of cells 
along these septums and the variations in the size and shape of the cells ; X 151. 

the major and minor calices of the kidneys. The right kidney without the capsule 
and pelvic fat weighed 70 Gm., the left, 60 Gm- 

The wall of the urinary bladder was markedly ingrown with white tumor tissue. 
The inferior vena cava was encased in the enlarged periaortic abdominal lymph 
glands, and in two places, 3 and 5 mm. in diameter, in the lower portion in front 
the wall was ulcerated. 

On the surfaces made by a deep incision in the front of the left thigh from 
the groin to the knee and continued through the left leg there was no red muscle 
tissue, but instead the entire soft parts were lobulated soft white tumor tissue, wet 
with huge quantities of serous fluids. The shafts of the femur and of the tibia 
were smooth ; the fibula was roughened and eroded. 

In the detailed procedure of the necropsy, careful examinations were made of 
other structures such as the azygos and innominate veins, the aorta and its large 
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branches, the heart structures, the superior and inferior cavac and their branches, 
the pulmonary artery and veins, the suprarenal glands, the bile ducts and gall- 
bladder, the portal vein and its tributaries, the pancreas and its duct, the spleen, 
the liver (no metastases), the esophagus, the stomach, the small and large bowel 
(opened lengthwise), the rectum, the appendix vermiformis, the testes, the 
prostate, the seminal vesicles, the urinary bladder and the bones in general. The 
head and neck were not opened. Certain of the tissues of the neck were inspected 
from below ; palpation revealed no enlarged cervical lymph glands. 

Histology . — Paraffin sections were prepared of tumor tissues in the left leg 
and thigh, the metastases of the parabronchial, peripancreatic, periaortic and left 



Fig. 3 — Some of the cellular portions of tumor tissue containing chiefly large 
round cells. Much glycogen was contained in the cytoplasm of such cells, X 1.200. 


axillary lymph glands, of the secondary growth near the left kidney, of the left 
lung and of the nodules in the midline incision of the abdomen. These sections 
were stained with hematoxylin and eosin, and with phosphotungstic acid- 
hematoxvlin. There was little difference in the tumor tissues in the various sites. 
The variations were largely in the proportion of the various cellular constituents, 
the amount and arrangement of the accompanying stroma, and the changes caused 
by edema or necrosis. Metastases in certain of the lymph glands lend themselves 
best to the description because the changes due to edema and necrosis w'ere absent ; 
for this reason, the structure of the metastases in the parabronchial lymph glands 
is given as representative of the tumor. 
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The structure of the lymph glands was completely replaced by tumor tissue. The 
more obvious supporting fibrous stroma was in narrow bands, so arranged and 
interwoven as to form compartments 0.1 mm. and less in diameter resembling the 
coarse pattern of lung tissue (fig. 2). Small capillaries extended through these 
narrow collagenic connective tissue septunis. In some places this pattern of deli- 
cate connective tissue septuins had a marked resemblance to the stroma of a highly 
papillary epithelial growth. Within the compartments were masses of cells, com- 
pactly or loosely arranged. They varied considerably in size and shape, not only 
within each compartment, but in these descriptive units, in various parts of the 
tumor. Round, oval or elongated cells were the most common, many about 15 
microns in diameter, some smaller and others slightly larger (fig. 3). They had 
an abundant acidophilic, granular cytoplasm, and usually a single large vesicular 
nucleus, round, oval, indented or lobed, with coarse chromatin granules. Because 



Fig. 4. — Tumor metastases in the lower lobe of the left lung. A number of 
large protoplasmic masses are included; X 151, 


of considerable variation in contour it seemed probable that these cells had third 
dimensions unequal to the other two and tended to be cylindric. This belief was 
strengthened by the presence of elongated protoplasmic masses with fine longi- 
tudinal striae, wider at one end than at the other, the broad end enclosing the 
nucleus. A layer of cells was usually in direct continuity with the vascular 
septums, some closely approximated with a broad attachment to the stroma or 
extending away like a pallisade at right angles, the nucleus at the distal end of an 
elongated cell, and the proximal portion like a pedicle, narrow at the base 
(fig. 2). Among these cells that were closely applied to the fibrous septums were 
several cells, 40 microns and more in length, elongated and spindle-shaped, like 
segments of developing muscle fibers (fig. 4) with delicate longitudinal fibrils and 
cross-barred striations just like the bands of skeletal muscle fibers. There was 
little, if any, appreciable fibrous stroma between the cells. In addition, there were 
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cells with a short tapering end like a “comet,” the nucleus at the broad end; 
round cells with centrally placed vesicular nuclei, having in their cystoplasm con- 
centrically arranged fibrils with segmented granules like cross striations and, in 
the nucleus, many small threadlike filaments; and large oval acidophilic masses 
of cytoplasm with a marginal border like a sarcolemma and many small irregular 
vesicular nuclei arranged peripherally. Among the scptums were isolated fibrils 
and small bundles of fibrils like a delicate tracing of fine lines with alternating 
light and dark segments. In the tissues from the left thigh and leg, especially 
where edema was marked, most of the cytoplasm and nuclear structures of certain 
cells had disappeared, leaving only narrow rings, structures which corresponded 
in a general way to the sarcolemma of skeletal muscle fibers. Tissues from the 
primary tumor and from many of the metastases fixed in absolute alcohol were 
stained for glycogen. All of these tumor tissues contained many cells with 
glycogen granules. 

The microscopic examination of the spleen, liver, kidney, myocardium, pan- 
creas, esophagus, aorta, testes, epididymides, accessory splenic nodule, gallbladder, 
stomach, small bowel and trachea ‘disclosed no additional features of interest. 
The nodular masses in the right leaf of the diaphragm were tumor tissue with 
a predominance of the smaller variety of cells like large round cells, but they 
included also a number of larger cells with acidophilic cytoplasm. The bone 
tissues of the ramus superior of the left os pubis were extensively destroyed by 
tumor. 

COMMENT 

The tumor described originated, no doubt, in skeletal muscle of the 
left leg. This conclusion follows because in all metastatic tissues 
removed during life or examined post mortem, cells were found which 
were primitive or abortive muscle structure, containing acidophilic 
cytoplasm, an ectoplasm resembling a sarcolemma. one or more vesicular 
nuclei, and concentric fibrils with alternating light and dark hands or 
protoplasmic prolongations having longitudinal fibrils and cross- 
striations like the light and dark bands of skeletal muscle. The cells in 
all of the areas of metastasis examined contained large quantities of 
glycogen. 
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WITH SPECIAL REFERENCE TO THE GROUP KNOWN AS 

CLIMATIC BUBO * 
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WASHINGTON, U. C. 

About two years ago there was received at the Hygienic Laboratory 
of the U. S. Public Health Service a lymph gland which revealed a 
picture unlike any of the usual adenopathies, but resembling closely 
the picture for climatic bubo described in the literature. Since that 
time a number of similar cases have been studied, and also a number 
of histologically dissimilar cases of adenitis diagnosed clinically as 
climatic bubo. As microscopic descriptions of the condition have been 
few. and as some of these cases showed a close correspondence to the 
microscopic changes described in cases of climatic bubo, they are 
deemed worthy of reporting. 

Letulle and Nattan-Larrier 1 studied a case of bubo of some months’ 
duration in a young Costa Rican. This gland showed "some normal 
follicles, and a much diffuse, disordered area in which the follicles and 
sinuses had disappeared and in which, in the meshes of the reticular 
tissue, lymphocytes and an excessive proportion of plasma cells were 
seen, with here and there plasma cell nodules. The gland also showed 
distention of the blood vessels with margination and- emigration of 
polymorphonuclear leukocytes ; foci of necrosis with pyknosis and 
karyorrhexis, hyalinization and increased vividness of staining of the 
cytoplasm ; and numerous polymorphonuclear leukocytes and other 
phagocytes nearby. 

Foci of suppuration were also seen showing disorganized tissue 
distended with polymorphonuclear leukocytes, some of which were par- 
tially disintegrated. 

Recent and old hemorrhagic foci were seen, the latter with hemo- 
siderin. The periglandular vessels showed perivascular mesovascular 
and endovascular infiltration with round cells. 

Thickening and general increase of fibrous tissue were observed, 
with infiltration of the interstices with plasma cells and lymphocytes. 
There were intracellular inclusions in plasma cells near the necrotic 
foci. These were ovoid, measuring from 4 to 5 microns by 3 microns, 

* Submitted for publication, March 1, 1929. 

* From the Hygienic Laboratory, U. S. Public Health Service. 

1. Letulle, M., and Nattan-Larrier, L. : Bull. Soc. path. exot. 3:755, 1910. 
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and containing two unequal chromatic granules. These inclusions were 
considered as possibly nuclear debris, possibly parasitic. None of the 
usual bacterial stains revealed recognizable organisms. 

Muller and Justi 2 described the pathologic changes in two cases. 
The first presented several large, tense glands with thickened capsules. 
The cut surface was light grayish red, with several irregularly disposed 
necrotic foci, some with abscess cavities. The periglandular fatty tissue 
showed dilated vessels and some swollen septums infiltrated with large 
cells with pale vesicular nuclei containing acidophilic nucleoli and granu- 
lar or vacuolated cytoplasm. The cells formed a reticulum with their 
prolonged processes. In the meshes were seen numerous lymphocytes, 
polymorphonuclears and red cells. Numerous mitoses were present. 
Some fibrin was found. The gland capsule showed young fibroblasts, 
numerous erythrocytes, lymphocytes and plasma cells. 

The gland substance showed many blood vessels. The capillaries 
especially showed endothelial swelling and proliferation, and near the 
necrotic foci hyaline thrombi. ' The dilated vessels contained neutrophil 
leukocytes in the lumen and in their walls. The normal gland structure 
was obliterated. 

In some areas there was marked proliferation of the reticulum with 
large nuclei and numerous mitoses. In the meshes were lymphocytes 
and plasma cells, the latter with from one to six nuclei, also cells with 
large nuclei and narrow cytoplasm (endothelium cells) and numerous 
transitional forms between these and the plasma cells. Mitoses were 
frequent in all these cells. In some areas the lymphocytes predominated, 
in others the plasma cells. In some places there were numerous 
erythrocytes. 

Near the necrosis there was proliferation of the reticulum cells and 
endothelium cells to form new connective tissue, the cells taking on the 
appearance of young fibroblasts. Here the meshes were narrower and 
contained lymphoid cells in smaller numbers. 

The necrotic foci were either sharply demarcated or set off by a 
marginal zone in which the nuclei of the reticular and endothelial cells 
persisted, often elongate like the palisade cells in a gumma. Poly- 
morphonuclears, lymphocytes and plasma cells were also found in this 
zone. In the necrotic areas proper, the reticulum might or might not 
be recognizable. Nuclear fragments of all sizes were seen, as well as 
cytoplasmic debris. Necrotic leukocytes were seen. Here and there 
was evidence of calcification. 

There was widespread deposit of either hyalin or fibrin, especially 
about capillaries and near the necrotic foci. 

2. Miiller, O., and Justi, K. : Beihsfte z. Arch. f. Schiffs- u. Tropen-Hvg. 
18:857, 1914. 
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A few bacteria were found in one section in the margin of an area 
of necrosis. These were short, fat, club-shape rods, mostly extracellular, 
hut occasionally in an oval vacuole in a reticulum cell. d he free bacteria 
stained violet with Giemsa. 

Their second case showed greatly hypertrophied germinal centers 
appearing almost like tubercles under low magnification. There were 
close packed vesicular nuclei. Many mitoses were present. Some cells 
showed beginning karyolysis, others complete fragmentation of the 
nucleus. The cytoplasm of the necrotic cells coalesced into a finely 
granular mass containing nuclear fragments. A few polymorphonuclear 
leukocytes were found about these foci of necrosis. Bacteria resembling 
those seen in the first case were also seen in this. 

Stefko 3 described briefly two cases in which blood cultures produced 
Staphylococcus aureus. The first showed an acute lymphadenitis, the 
second a chronic fibrous lymphadenitis with numerous plasmatocytes, 
fibroblasts and abundant connective tissue. This case showed also 
Plasmodium malariae in the blood. 

Castellani and Chalmers 4 5 6 stated that the capsule of the gland is 
much thickened, interstitial tissue is abundant, there is great proliferation 
of lymphocytes, hemorrhagic foci occur here and there and numerous 
plasma cells are present. 

Whitmorels 3 paper on climatic bubo contains brief histologic descrip- 
tions of four of his cases : 

Case 1. — Sections show a thickened capsule and marked fibrosis throughout 
the tissue. The germinal centers are well defined and enlarged. The medullary 
sinuses and blood vessels are distinctly dilated and full of fluid. Numerous areas 
of leukocytic infiltration are seen, being especially evident in the cortex. In many 
of the germinal centers small abscess formation has developed. 

Case 2. — Sections show the entire gland to be the seat of acute inflammatory 
reaction associated with vast areas of necrosis and localized abscess formation. 

Case 9. — Chronic inflammation and abscess formation ; no evidence of specific 
or tuberculous infection. 

Case 10. — . . . sections showed marked proliferation of germinal centers 
in peripheral parts of glands, with multiple necrotic foci in central parts; marked 
periglandular inflammation with round cell infiltration. . . . 

Hanschell 0 found no constant histologic differences distinguishing 
the morbid changes in climatic bubo from those seen in genital scabies 
or ulcus molle. 


3. Stefko, W. : Bull. Soc. path. exot. 10:724, 1917. 

4. Castellani and Chalmers: Manual of Tropical Medicine, New York 
William Wood & Company, 1919. 

5. Whitmore, W. H. : U. S. Nav. M. Bull. 25:89, 1927 

6. Hanschell, H. M. : Lancet 211:276, 1926 
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Gunther 7 8 9 described gross capsular thickening and multiple small 
abscesses; histologically necrosis bordered by radially disposed epi- 
thelioid cells in a broad zone, reactive proliferation of the reticulum, 
fibrinous inflammation; in earlier stages, a thickening of the fibers of 
the reticulum, which were broken down in and near the necroses ; later 
diffuse conversion of the reticulum into collagen and resulting diffuse 
fibrosis. The cell inclusions described earlier by this author be now 
considered as probably nuclear or cellular debris rather than parasitic. 

Uribe s described the characteristic infiltration with large numbers of 
plasma cells; formation of granulomas with epithelioid margins and 
amorphous centers ; stellate abscesses with similar walls and contents of 
polymorphonuclear leukocytes and large mononuclear cells ; obiliterating 
endarteritis and hemorrhages, both in capsule and in parenchyma. Giant 
cells of undescribed type, occurred in the infiltrated tissues. Some 
glands showed simple hyperplasia and congestion, with occasional small 
hemorrhages. 

Sections from the material remaining on hand at the Hygienic 
Laboratory from Barber and Coogle’s n case show marked hyperplasia 
and proliferation of the reticulo-endothelium, diffuse infiltration of the 
rest of the gland pulp by small lymphocytes, a densely fibrous capsule, 
with only a few thickened vessels and an occasional patch of infiltration 
with round cells, an entire absence of focal hemorrhage or necroses and 
absence of areas of infiltration with plasma cells. This material does 
not, as Hansmann 10 said, resemble the nontuberculous granulomatous 
lymphadenitis described by him ; neither does it, in my opinion, resemble 
that in the cases described by Muller and Justi. 

The other references that were available contained either nothing 
bearing on the microscopic changes or citations only. 

REPORT OF CASES 

Case 1. — G. E., aged 39, a white marine fireman, on July 9, 1926, while in 
Galveston, Texas, struck himself in the left groin with an iron bar. There was 
an excruciating pain at once, and soon after a swelling in the left groin, which 
remained painful. 

This was the patient's first and only excursion into the tropics, all previous 
service having been on the Great Lakes. He was admitted to the Marine Hos- 
pital at Ellis Island, New York, on July 22. There was no evidence or history 
of venereal disease. He had a temperature of from 99 to 100 F. for the first 
week in the hospital. Adenectomv was done on July 30. Grossly, the glands were 
friable and not encapsulated. The cultures gave no growth. 

7. Gunther, Reinhard : Arch. f. Schiffs- u. Tropen-Hyg. 29:546, 1925. 

8. De Bellard, E. P., and Uribe, Cesar: Gac. med. de Caracas 32:100, 1926 
(cf. pp. 106-108, particularly); de Bellard, E. P. : J. Trop. Med. 29:103, 1926. 

9. Barber and Coogle: U. S. Pub. Health Rep. 42:1306, 1927. 

10. Hansmann, G. H. : Surg. Gynec. Obst. 39:72 (July) 1924. 
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Histologically, there were diffuse fibrosis and infiltration with plasma ceils, 
foci of necrosis, small abscesses, small hemorrhages and well marked periadenitis. 

The areas of fibrosis varied from dense fibrous tissue to loose connective tissue 
with many large fibroblasts having large, oval leptochromatic nuclei and in the 
interstices numerous plasma cells and a few lymphocytes. Among them were 
large, deeply staining syncytial masses with sharply rounded margins and from 
two to five nuclei the chromatin of which lay in radially disposed coarse blocks 
and about the periphery. In one instance, a typical plasma cell was in contact 
and apparently partly fused with such a syncytium. Occasional plasma cells were 
in mitosis. 



Fig. 1. — A plasma cell nodule in case 1. Hematoxylin eosin. Zeiss 60X. 1.4 
N. A. Homal IV. 1,000 diameters, reduced in reproduction two-thirds. 


The focal lesions consisted of large, swollen, oxyphil, poorly defined reticulum 
cells with well stained nuclei. In the centers of such nodular lesions, one found 
pyknotic nuclei and nuclear fragments either alone or with greater or less num- 
bers of polymorphonuclear leukocytes, many of which showed disintegration and 
nuclear fragmentation. 

About the margins of these focal lesions were found lymphocytes and plasma 
cells with pyknotic nuclei, considerable numbers of polymorphonuclear leukocytes 
and sometimes nodular accumulations of small plasma cells. 

The hemorrhages were of variable age, some showing well formed red cells 
in the tissue adjacent to a dilated capillary; others, indistinct and malformed red 
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cells and many yellowish-brown pigment granules free and filling the cytoplasm 
of cells, some of which possessed the vesicular leptochromatic nuclei of the macro- 
phages, others the characteristic heavily stained cartwheel nuclei of the plasma 
cells. 

Some of the capillaries were dilated, showing margination and emigration of 
leukocytes. Others near by were small and contained few leukocytes. The mar- 
gination and emigration were apparently not related to the nearness of foci of 
necrosis or abscesses. 

Parts of the tissue showed normal germinal centers. Other areas resembling 
germinal centers showed nuclear pyknosis and fragmentation in the center, occa- 
sional polymorphonuclear leukocytes and, near the periphery, a few typical plasma 
cells among the lymphocytes. 

In places, the capsule and, to a less extent, the surrounding fatty tissue were 
infiltrated with lymphocytes and plasma cells. 

Case 2. — S. M„ aged 21, a negro seaman (scaler), entered the Marine Hospital 
at Norfolk on Feb. 26, 1927, with swollen, slightly painful inguinal glands, about 
three days after the onset of the symptoms. The temperature ranged around 
101 F. The swelling increased. On March 7, the left side was incised and 
drained. The fever persisted, and the glands continued to enlarge. On March 17, 
the left inguinal glands were excised. Following excision there was free drainage, 
with prompt subsidence of the fever and clinical improvement. The condition on 
the right side subsided without surgical intervention. 

The blood count on March 31 showed a moderate anemia (3,280,000) and a 
white cell count of 9,000 with relative lymphocytosis (49 per cent small, 2 per 
cent large lymphocytes). Cultures and smears from the wound, taken about 
March 31, showed gram-positive cocci and gram-negative extracellular and intra- 
cellular diplococci. There were no Donovan bodies. 

Histologically, the glands removed on March 17 showed foci of necrosis, with 
or without polymorphonuclear infiltration, hemorrhages, areas of coagulated edema, 
areas of infiltration with plasma cells and of proliferation of fibroblasts and early 
fibrosis, complete disappearance of germinal centers and mitoses in large lympho- 
blasts or reticulum cells. There was a periadenitis with hemorrhages and infiltra- 
tion of the capsular tissue with plasma cells and lymphocytes. 

The cultures and smears were unfortunately not made until two weeks after 
the second operation, and their significance seems at least doubtful. 

Clinically, there was no evidence of gonorrhea. The patient had had a chancre 
of the glans over a year previously. The etiology was considered uncertain, 
although the postoperative bacteriologic observations might indicate a gonorrheal 
origin. 

Case 3.— A. J., aged 25, a white seaman, had had gonorrhea in 1920, and 
“syphilis” with a course of “five doses of arsphenamine” six months previous to 
the examination reported here. The patient had spent fifteen days at St. Vincents, 
Canary Islands, during the first part of October, 1926. He had observed, while 
there, a small ulcer appearing on the penis on the day following sexual intercourse. 
Seven days later, he noticed a swelling of the inguinal glands. He entered the 
U. S. Marine Hospital at Norfolk on November 13 with a soft and fluctuating 
bubo, which was opened on the fifteenth day. The mass drained pus, but con- 
tinued to enlarge. It was removed on November 22. 

The Wassermann reaction was negative. There was no evidence of venereal 
disease. 
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Histologically, an entire loss of normal structure was noted, with suppression 
of germinal centers and sinuses. There were large areas of loosely packed plasma 
cells with excentric, dense, round cartwheel nuclei and broad basophilic cytoplasm. 
Some of these possessed two or more nuclei. There were other areas of plasma 
cells mingled with fibroblasts and fibrous tissue. Foci of necrosis were present; 
some were filled with polymorphonuclear leukocytes and possessed only a narrow 
zone of fibroblasts at the margin, while others were older with broken down, 
amorphous contents and a broad zone of irregularly interlacing fibroblasts at the 
margin. 

The foci of necrosis were of variable size and form. There were other areas 
in which the cells were mostly lymphocytes with a few hyperplastic reticulum 
cells. There were a few small areas of hemorrhage in the gland substance. 

The capsule showed areas of infiltration with lymphocytes and plasma cells 
and of hemorrhage. One small gland showed lymphoid hyperplasia only. 

_ Case 4.—-F. M., aged 26, white, an oiler and seaman, single, had had gonorrhea 
in 1924. He had never been in the tropics or in any ocean port. He had lived in 
Cleveland for four months prior to the examination reported here. 

The present illness had begun during the course of frequent and promiscuous 
intercourse with negro prostitutes during the few months just prior to admission 
to the hospital. Pain and a slight swelling in the left inguinal region were first 
noticed on March 20, 1927. The patient entered the U. S. Marine Hospital at 
Cleveland on March 28. Physical examination disclosed nothing abnormal, except 
the moderately tender, firm swelling about the size of a walnut in the left 
inguinal region and a large, moderately tender, slightly indurated prostate. The 
prostatic secretion contained pus cells, but no gonococci. The urine showed pus, 
mucus and a small amount of albumin. The Wassermann reaction was negative. 
The blood picture on March 30 was: red cells, 5,150,000; hemoglobin, 75 per 
cent; white cells, 12,100; neutrophils, 79; lymphocytes, 11; large mononuclears, 
2; transitionals, 7, and eosinophils, 1 per cent. 

Under local treatment, the mass first subsided, then swelled and softened. 
Incision and drainage were done on April 8. Culture showed no growth and 
smears no organisms. The glands continued to be large and indurated, draining 
but little. Excision was done on April 18. After a brief febrile reaction, the 
temperature subsided to normal, and the wound granulated and healed. On May 
2, the blood picture was: red cells, 4,050,000; hemoglobin, 80 per cent; white cells, 
11,830; neutrophils, 60; lymphocytes, 24; large mononuclears, 10; transitionals, 
4, and eosinophils, 2. Clinically, the condition corresponded to that in climatic 
bubo as described in Stitt's “Manual of Tropical Medicine.” 

Histologically, almost complete suppression of the normal structure was 
observed, germinal centers being recognized in only one node. There were small 
foci of necrosis with polymorphonuclear leukocytes in the centers and borders 
pf irregularly disposed epithelioid cells. There were numerous small hemorrhages. 
Extensive areas of infiltration with plasma cells appeared, some of which possessed 
two or three nuclei. Small areas of coagulated edema were scattered through the 
gland substance. Areas of more or less dense fibrosis infiltrated with plasma 
cells were seen. The gland capsule showed extensive fibrosis of varying density, 
infiltrated with plasma cells, lymphocytes, plasmacytoid lymphocytes and histioid 
wandering cells, more especially in the less fibrotic areas. Young fibroblasts were 
numerous also. An area of hemorrhagic necrosis containing a few broken down 
cells and leukocytes was noted in the capsular tissue. Its margin showed partial 
fibrosis with lymphocytes and a few plasma cells and macrophages. Giant cells 
were absent. Several arterioles with organized thrombi infiltrated with lympho- 
cytes were seen in the periglandular tissues. 1 



26 


ARCHIVES OF PATHOLOGY 


Cask 5. — G. R., aged 29, a white seaman, about Feb. 11, 1927, noticed a small 
swelling in the left groin. This increased in size and became rather painful and 
tender. He entered the hospital on February 23. He offered no history of injury 
or of venereal disease. About January 11, he had had intercourse with a negro 
woman in Port Arthur, Texas. On admission, there was no evidence of venereal 
disease or of other local cause for lymphadenitis. 

The clinical diagnosis was climatic bubo. Adcnectomv was performed on Feb- 
ruary 24. The glands were enlarged, with necrotic centers and periglandular 
involvement. 

Histologically, the lymph gland structure was largely obliterated, few germinal 
centers being preserved. There were numerous foci of necrosis bordered by nar- 
row zones of swollen, ragged epithelioid cells with oxyphil cytoplasm. These foci 
contained cellular and nuclear debris. Many of them contained numerous poly- 
morphonuclear leukocytes, and others swollen, vacuolated, degenerate, large mono- 
nuclear cells. There were a few small recent and older hemorrhages. There 
were extensive areas of infiltration of the lymphoid tissue with plasma cells. 
There were patches of proliferation of fibroblasts without collagen fibers. The 
capsule showed infiltration with lymphocytes and plasma cells. 

Cask 6. — J. Z., aged 23, a white marine fireman, entered the hospital with a 
swelling of the left inguinal lymph glands of three weeks’ duration. No lesion 
was found about the genitalia, anus or lower extremity to account for the lymph- 
adenitis. The swelling had been gradual. The patient had just returned from 
South America and the West Indies. 

The clinical diagnosis was climatic bubo. At operation on May 4, 1927, 
enlarged inguinal glands with central areas of necrosis were removed. 

Histologically, there were multiple, irregularly shaped, small areas of necrosis 
with margins of epithelioid cells, some showing typical palisading, others being 
irregular. The contents were, in some, polymorphonuclear leukocytes, in some, 
leukocytes and lymphocytes ; in others, amorphous products with a few nuclear 
fragments. There were also foci of epithelioid cells with or without central 
polymorphonuclear infiltration. Some parts of the gland showed diffuse intersti- 
tial fibrosis, infiltration by plasma cells and loss of normal structure with a few 
recent hemorrhages. Some of the plasma cells were multinuclear. One portion 
of the gland showed large, pale germinal centers with numerous mitotic figures 
and some small hemorrhages in the germinal centers. 

Case 7. — J. M., aged 32, a white seaman, for three months previous to the 
examination reported here, had been employed on a coastal fishing vessel. About 
four weeks previous, the glands in the left inguinal region began to enlarge. There 
was a gradual increase in size to a large, firm, tender mass measuring from 4 to 5 
inches (from 10.16 to 12.7 cm.) in diameter. There was no history of venereal 
disease, though the patient had had intercourse with different women at intervals 
of from two to three weeks. Physical examination revealed only the local glandu- 
lar mass, without evidence of venereal disease. 

The red cells were 3,800,000; hemoglobin, 75 per cent and white cells 9,000. 
The differential count was not recorded. The Wassermann reaction was negative. 
The urine was essentially normal. 

Adenectomy was done on June 8, 1927, about 11 a. m., and the material was 
received at the Hygienic Laboratory at 1:30 p. m. in a sterile container. Parts 
were at once fixed in Zenker Helly fluid. Part was used for cultures and for 
inoculations into animals, the results of which will be discussed later. 



LILLIE— INGUINAL LYMPHADENITIS 


27 


Histologically, only an occasional germinal center persisted. There were 
numerous focal lesions consisting of (a) small and larger interstitial hemor- 
rhages, ( b ) small foci of necrosis with nuclear fragmentation in centers bordering 
direct on lymphoid tissue, (c) foci of epithelioid cells and large swollen mono- 
nuclear cells with oval leptochromatic nuclei, with or without a few polymorpho- 
nuclears in the center, and ( d ) areas of necrosis of irregular size and form, 
bordered by irregularly disposed or occasionally palisaded epithelioid cells, min- 
gled with vacuolated macrophages and an occasional multinuclear Langhans’ cell. 
The contents were broken-down cells and leukocytes. 
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Fig. 2 — Plasma cells and fibrosis in case 7: hematoxylin eosin. Zeiss 60X. 
1.4 N. A Homal IV. 900 diameters, reduced in reproduction two-thirds. 


Between these were areas in which plasma cells were mixed in varying pro- 
portions with the lymphocytes, from a few up to complete replacement. Some of 
these possessed from two to five nuclei of the characteristic cartwheel structure. 
These areas were often extensive. There were a few areas of proliferating fibro- 
blasts with a few collagen fibers mixed with plasma cells, especially about arterioles. 

The periglandular tissue showed patches of infiltration mainly with plasma 
cells. One small node showed only small active germinal centers, reticulo- 
endothelial hyperplasia with some degenerate, though not definitely necrotic cells 
of reticulum-macrophage type in the sinuses and a few small foci of infiltration 
with plasma cells in the pulp. 
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The cultures yielded an organism of the colon group, which could not be pre- 
cisely identified with any of the hitherto described species. This organism was 
agglutinated by the patient’s serum in a dilution of 1 : 80. Agglutination with 
serums of four other patients with climatic bubo was negative. Positive agglu- 
tinations in dilutions of 1:40 or over were obtained with five other serums of 

(N ... 

about ’120 examined from patients suffering from various conditions. It was 
therefore concluded that the organism was not the specific cause of climatic bubo. 

Inoculations of the fresh gland into rats, rabbits and guinea-pigs gave essen- 
tially negative results. 

Case 8. — J. G., aged 35, a sea cook, had been employed for six months prior 
to admission to the hospital on a Coast Guard cutter operating out of the port of 
New York. There had been no service in the tropics. On admission to the hos- 
pital, the patient presented a left inguinal lymphadenitis of one month’s duration. 
There had been no genital lesion. Adenectomy was performed on Sept. 15, 1927, 
a fused mass of enlarged glands being found. 

Histologically, there was complete loss of normal lymph gland structure, with 
foci of necrosis and smaller abscesses having irregular, reticulated margins, small 
recent and older hemorrhages, foci of edema and areas of infiltration with plasma 
cells, some of which possessed two or three nuclei, grading over into areas of 
proliferating fibroblasts mixed with plasma cells. 

Case 9. — F. M., aged 28, a negro seaman, on admission, presented a bilateral 
inguinal lymphadenitis of two months’ duration for which no cause could be found 
and which was diagnosed climatic bubo clinically. 

Adenectomy was done on July 16, 1928, a mass of partly necrotic glands being 
found on the right side, but no free pus. 

Histologically, there were found, in two fragments, several rather large areas 
of caseous necrosis, and in all, multiple small foci of necrosis containing poly- 
morphonuclear leukocytes and bordered by an irregular fringe of reticulo- 
endothelial cells, which were often swollen and degenerate. No germinal centers 
persisted in most of the tissue, and in the remainder, they were small and atrophic. 
There were considerable areas in which plasma cells and plasmacvtoid lymphocytes 
predominated. Areas of fibrosis were present but were relatively inconspicuous. 
The capsule was densely fibrous with but few foci of infiltration with round cells. 

Case 10. — L. L., aged 23, a white seaman, on admission to the hospital pre- 
sented an inguinal lymphadenitis of six weeks’ duration. The affected gland had 
previously been incised. Cultures showed staphylococci. Clinically, the case 
appeared to be one of climatic bubo. 

Histologically, there were abscesses of varying size, filled with polymorpho- 
nuclear leukocytes, bordered by a poorly defined fringe of epithelioid cells; areas 
of infiltration with plasma cells ; areas of proliferation of fibroblasts and fibrosis ; 
patches of reticulo-endothelial hyperplasia and patchy infiltration of the capsule 
with round cells. 

Case 11. — T. W., aged 21, a white seaman, on admission to the hospital pre- 
sented an inguinal lymphadenitis of four weeks’ duration. There were no lesions 
in the drainage area to account for the lymphadenitis. Clinically, the course of 
the disease was considered that of climatic bubo. At operation, the glands were 
enlarged and matted together. 
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Histologically, there was a lymphadenitis characterized by poorly walled off 
areas of necrosis containing cells with fragmented or karyolytic nuclei and usually 
polymorphonuclear leukocytes. The smaller foci of necrosis sometimes abutted 
directly on lymphoid tissue. The larger possessed an indefinite fringe of vacuo- 
lated, partially necrotic, stellate cells with large oval leptochromatic nuclei. The 
intervening gland pulp showed total disorganization of the normal structure, 
absence, in large part, of germinal centers, diffuse areas of proliferating fibroblasts 
with or without collagen fibers, inclosing between them many plasma cells and 
lymphocytes, and considerable areas packed with lymphocytes and a few hyper- 


Fig. 3. — The margin of a focal lesion in case 12. Weigert fibrin. Technical 
details as in the legend for figure 2. 


trophic reticulum cells. The capsule showed proliferation of fibroblasts, infiltra- 
tion with lymphocytes and plasma cells, a few hemorrhages and some better 
delimited necrosis with borders of fibroblasts. 

Case 12.— T. J., aged 23, a negro seaman, said that he had been employed on 
a boat in Chesapeake Bay for the year previous to his admission to the hospital, 
and had not been farther south than Norfolk, Va. He stated that he had had 
no service in the tropics. He admitted frequent venereal exposure during this 
time, and the history given at the time of admission was that about two months 
previously he had noticed a slight swelling in both inguinal regions, that about 
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three weeks previously a sore had appeared on the “glands” and that after this 
the swelling in the inguinal region became more pronounced. The patient also 
stated that he had had a discharge for three weeks prior to admission, which 
was diagnosed as gonorrhea. He stated that he had had gonorrhea ten years 
before and a chancre in 1918, followed by antisyphilitic treatment. While the 
course of the adenitis and the macroscopic observations seemed to be consistent 
with climatic bubo, with the multiple venereal infection in this case the clinical 
diagnosis was rather uncertain. Clinically, however, the inguinal swelling was 
not the result of an infection with Ducrey’s bacillus, as there was little tenderness 



Fig. 4. — The margin of a focal lesion in case 13. Hematoxylin eosin. Zeiss 
60X. 1.4 N. A. 7x Comp. oc. 500 diameters, reduced in reproduction two-thirds. 


and little pain complained of at any time. Neither was it considered the result 
of a gonorrheal infection, as the condition was a subacute, rather painless ade- 
nopathy. 

Microscopically, sections showed marked fibrosis of the periglandular tissues 
with patchy infiltration mainly with lymphocytes, a few plasma cells and macro- 
phages and marked obliterative endarteritis. 

In the gland tissue no germinal centers were seen. There was marked patchy 
interstitial fibrosis. Marked hyperplasia of the reticulo-endothelial tissue was 
noted in places. Some patches of recent hemorrhage and edema were seen. Mul- 
tiple foci of necrosis containing pus cells, debris and coagulated serum and 
bordered by an irregular and rather indefinite fringe of degenerate epithelioid 
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cells were seen. Areas of infiltration with plasma cells, both in lymphoid tissue 
and in areas of proliferation of fibroblasts and fibrosis were seen. Some multi- 
nuclear plasma cells, containing two -and three characteristic cartwheel nuclei, 
were found. Patches were seen in which there was a considerable quantity of 
yellowish-brown, granular pigment, free and in cells. One focal necrosis with 
practically no epithelioid border showed a large amount of fibrin among the pus 
cells and debris in the center. 

Cash 13. — O. L., aged 26, a white seaman, said that he had just returned from 
Panama. He had signed on the SS. Feltore, which was bound for South Amer- 
ican ports. He stated that when he arrived in Panama on the outward journey, 
he deserted the ship and remained in Panama approximately three weeks, coming 
back to Baltimore with the ship. Previous to this South American voyage he 
had not been going to sea. He stated that a few days after his arrival in Panama 
he noticed a swelling in the left groin. A few days later the right inguinal region 
began to swell. This swelling gradually grew worse. There was no history of 
any sore about the genitalia. He denied any previous venereal infection, except 
a soft chancre followed by inguinal adenitis in 1924. The patient admitted fre- 
quent exposure to venereal disease during his residence in Panama. There was 
no alleged injury as a possible causative factor. The clinical microscopic observa- 
tions were consistent with climatic bubo. The only other sign of infection was 
carious teeth, a condition which is found in the majority of seamen. 

Microscopically, sections showed a complete disorganization of the usuaHympb 
gland structure, suppression of germinal centers, multiple irregular areas of 
fibrosis interspersed with and mixed with areas of infiltration with plasma cells. 
The latter pure areas contained often binuclear and trinuclear plasma cells, regu- 
larly numbers of plasmacytoid and ordinary lymphocytes, and often patches of 
hyperplastic reticulum cells. Among these types of tissue were areas of epithelioid 
cells centrally infiltrated with polymorphonuclears or surrounding abscesses filled 
with them, either well preserved or partly broken down so as to resemble caseous 
material. Little or no fibrin was demonstrable in the lesions. 

Considerable areas of lymphocytes were also seen. There were numbers of 
small, fresh and older hemorrhages into the tissue. 

Cash 14. — A. M., aged 40, a white seaman, had never served in the tropics. 
The last venereal exposure had occurred in Seattle, Wash., twenty days prior 
to the appearance of the lymphadenitis. After about six weeks, a mass of enlarged 
lymph glands with a few small foci of suppuration was removed from the right 
inguinal region. Recovery with firm healing was complete after a further six or 
seven weeks. 

Histologically, one node showed simple lymphoid hyperplasia. The others 
showed loss of normal structure, suppression of germinal centers, areas of fibrosis 
and infiltration with plasma cells, areas of reticulo-endothelial proliferation and 
abscesses filled with polymorphonuclear leukocytes and broken down, large, round 
cells, and bordered by lymphoid tissue infiltrated with plasma cells. A few small 
hemorrhages were seen. 


Cash 15.— W. H., aged 23, a white marine oiler, returned from a voyage to 
various ports on the east coast of South America and in the West Indies just 
prior to his entry into the Marine Hospital in Chelsea, Mass. The condition for 
which the complaint was made began on Oct. 25, 1928. The patient said that it 
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was brought on by heavy lifting, and that the swelling in the right groin appeared 
three days afterward, while he was in Buenos Aires. About the time of his 
admission to this hospital, on December 4, the gland broke down in two places, 
and pus was discharged through two sinuses, leading down to the interior of the 
gland. Adenectomy was done on December 11. 

Histologically, sections of these lymph glands showed many small germinal 
centers made up of large, pale, leptochromatic cells with numerous mitotic figures 
and focal lesions consisting of patches of proliferated reticulum cells often cen- 
trally infiltrated with polymorphonuclear leukocytes, with or without necrosis of 
the reticulum cells. The margins of these areas were often infiltrated with large 
plasma cells with characteristic cartwheel nuclei, sometimes three or four in one 
cell. In other areas there was marked proliferation of the reticulo-endothelium 
of the sinuses, sometimes with deposition of a few collagen fibrils and a coinci- 
dent infiltration with plasma cells. A few small recent hemorrhages were seen. 
The capsular tissue showed patchy infiltration with lymphocytes and plasma cells, 
often about thickened small vessels. 

This case differed from some of the cases of climatic bubo in the persistence 
of the germinal centers, and in the relatively small amount of fibrosis and of 
infiltration with plasma cells. However, precisely similar focal lesions were seen 
in characteristic cases. Areas of infiltration with plasma cells and of hemorrhage 
were present and there was periadenitis. 

Cash 16. — E. \V., aged 20, a white seaman, presented a bilateral inguinal 
lymphadenitis of five weeks’ duration. No venereal disease was demonstrable. 
The patient claimed to have strained himself lifting an iron beam. 

Only one small node, 1 by 0.5 by 0.5 cm., was fixed for histologic study. This 
showed moderate proliferation of fibroblasts and an increase of interstitial fibrous 
tissue, some reticulo-endothelial thickening and suppression of the germinal cen- 
ters. Foci of necrosis or other well defined focal lesions were lacking. 

Case 17. — H. H., aged 24, a white seaman, presented a lymphadenitis without 
any known or demonstrable etiologic factor. Development was slow. Adenectomy 
was performed two months after the onset. The glands were enlarged and 
necrotic, with marked periadenitis. Clinically and at operation, this was consid- 
ered a case of climatic bubo. 

Histologically, the glands were studded with fairly large abscesses the con- 
tents of which were partly homogenized basophilic material, partly polymorpho- 
nuclear leukocytes and fewer mononuclears. These abscesses were walled off by 
a somewhat irregular layer of cells resembling epithelioid cells, sometimes with 
definite palisading. Occasional small multinuclear giant cells occurred in this zone. , 

A few hyperplastic germinal centers were preserved. There were some areas 
of interstitial fibrosis infiltrated with lymphocytes or with plasma cells. The 
balance of the parenchyma of the gland was made up largely of lymphocytes, 
mingled with relatively few plasma cells, fairly numerous large lymphoblastic 
cells, a few phagocytic macrophages and hypertrophic reticulum cells. 

Case 18. — L. L„ aged 28, a white marine fireman, for five months prior to 
admission to the hospital, had been sailing to Gulf or Mexican ports. He had 
just returned from Gulf ports. His last intercourse was about three months 
prior to admission, at Tampa, Fla. He denied any soreness or irritation following 
the intercourse. He said that he had not had venereal infection. 
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On March 25, while on duty on his ship, he was lifting a heavy object and 
noticed a sudden pain beginning in the heel and extending up the leg into the 
inguinal region. There was no wound on the foot. The pain was not severe, but 
was more like an electric shock. The pain continued in the inguinal region, and 
two days later he noticed that the glands were getting large. The swelling had 
grown progressively larger and more painful. 

Clinically, the case was considered climatic bubo. At operation, the subin- 
guinal group of glands were enlarged and matted together. Adenectomy was 
done on April 6. 

Paraffin sections showed numerous small foci of necrosis, bounded by epi- 
thelioid or reticulum cells in some instances showing palisading. The centers were 
filled with polymorphonuclear leukocytes and nuclear fragments. Areas of edema 
were noted. A few lymph follicles were recognizable. Swelling of the endothelia 
of small vessels was prominent. Plasma cells were few. 

There was a well marked periadenitis with edema and infiltration with plasma 
cells, hemorrhages, and, in one area, dense polymorphonuclear and hemorrhagic 
infiltration of the fatty tissue. 

Case 19— A. E., aged 28, a white seaman, presented an inguinal lymphadenitis 
of four weeks’ duration the onset of which occurred apparently without any pre- 
disposing factor. No primary lesion was found. At operation, an egg-size mass 
of fused lymph glands was removed. 

Clinically, the case was one of climatic bubo. The patient’s serum failed to 
agglutinate Bacterium tiilarciisc or B. abortus. 

Sections of the gland showed numerous focal abscesses filled with polymor- 
phonuclear leukocytes and bordered by a usually irregular and narrow, but occa- 
sionally broad and palisaded, fringe of epithelioid cells. In the latter case, the 
central areas of necrosis were smaller and contained less pus. The capillaries 
and sinusoids showed well marked endothelial swelling. An occasional small 
hemorrhage was seen. There was no diffuse infiltration with plasma cells or 
fibrosis. Germinal centers were not recognized, but abscesses were frequent about 
the subcapsular zone where these are usually found. 

Case 20. — C. J., aged 23, a negro seaman, on admission to the hospital pre- 
sented an inguinal lymphadenitis of one month’s duration. No primary lesion 
was found. Cultures showed no growth and smears from the glands no- bacteria. 
At operation, the enlarged glands were fused together. 

Histologically, the lymph gland showed in some areas marked cordlike hyper- 
trophy of the sinus endothelium, elsewhere hyperplasia of the germinal centers 
and elsewhere abscesses of varying sizes containing pus and cellular debris, bor- 
dered by irregularly interlaced, densely packed epithelioid cells. Nearby lymphoid 
tissue was infiltrated with polymorphonuclears and plasma cells. There were 
some patches of epithelioid cells without central necrosis. 

The condition was diagnosed subacute suppurative lymphadenitis. 

Case 21.— M. L. C., aged 25, a white seaman, on admission to the hospital 
presented an inguinal lymphadenitis of five weeks’ duration for which no primary 
cause could be found. A previous incision had been made, and staphylococci were 
cultivated from the glands. At operation, the enlarged glands were fused together. 
Both grossly and clinically, the case appeared to be one of climatic bubo. 

Sections showed numerous irregularly shaped foci of necrosis filled with leuko- 
cytes and necrotic debris, bordered by definitely palisaded epithelioid cells, among 
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which no giant cells were noted. Some metaplasia of the plasma cells of the 
surrounding lymphoid tissue was noted. Germinal centers were lacking. There 
was moderate patchy infiltration of the capsule with round cells. 

The patient’s serum did not agglutinate with B. tularcusc. 

Cash; 22. — E. S., aged 20. a white boatswain, on admission, presented an 
enlarged right inguinal gland of some three or four weeks’ duration. The patient 
had had gonorrhea and chancre in 1925. Adcnectomy was done on April 18, 1927. 

Histologically, this lymphadenitis was characterized by partial loss of the 
normal structure of the gland, relatively few germinal centers persisting; by areas 
of recent hemorrhage and of edema; by well marked swelling of the cndothelia 
of the smaller vessels and of the reticulo-endothelial cells of the sinuses ; by an 
occasional small polvmorphonuclear-filled abscess bordered by large cells with 
relatively pale vesicular nuclei, and by a well marked extensive periadenitis with 
swollen endothelia, dense infiltration with lymphocytes and plasma cells and an 
occasional fairly well formed muhinticlear giant cell with peripheral nuclei. 

The abscesses contained, besides polymorphonuclear leukocytes, nuclear frag- 
ments and large mononuclear cells of the macrophage type. The bulk of the 
tissue of the gland was made up of lymphocytes, intermingled with an occasional 
eosinophil and a moderate number of plasma cells. In a few foci these last pre- 
dominated. Only an occasional small area of fibrosis was present. 

Case 23. — R. W. G., a white marine, was seen in the U. S. Naval Hospital in 
Washington under the care of Dr. White of the Naval Medical Corps, to whom 
I am indebted for the data and material. 

Clinically, the case was one of climatic bubo. The onset occurred about June 
15. At operation, August 10, the glands were apparently entirely broken down. 
Cultures yielded a staphylococcus and a diphtheroid, which were not further 
studied. 

Histologically, no lymph gland tissue remained. The specimen consisted of 
fibrous tissue and inflammatory granulation tissue, in which were numerous plasma 
cells, large vacuolated macrophages, islets of lymphocytes and occasional giant 
cells with many peripheral nuclei. There were no definite tubercles and acid-fast 
bacilli were not found on extensive search. 

Case 24. — D. McP., aged 27, a white seaman, on April 25, 1927, was struck 
in the left groin. Acute lymphadenitis resulted, which was considered a climatic 
bubo. Partial adenectomy was performed shortly thereafter at Port Said, Egypt. 
The remaining lymph nodes became tender at intervals. Adenectomy was done 
on March 23, 1928. The histologic material consisted of a node measuring 1 by 
0.5 inches (2.5 by 1.27 cm.). 

Part of the gland showed a simple lymphoid hyperplasia of rather pronounced 
grade with concomitant interstitial fibrosis. The remainder showed a number of 
irregularly shaped caseous areas each surrounded by a wall of fibrous tissue of 
remarkably even thickness and suggesting strongly in the arrangement of its fiber 
an earlier palisading of epithelioid cells. Some of the features of these lesions 
suggested a late healed and inspissated suppurative lymphadenitis. 

The agglutination with B. tularcnsc was negative. 

Case 25. — C. J., aged 26, a white seaman, presented a climatic or tropical bubo 
of fourteen weeks’ duration. Aerobic and anaerobic cultures showed no growth. 
The histologic material consisted of an inguinal lymph node 0.75 by 0.5 inches (1.87 
by 1.27 cm.), with a central area of suppuration. 
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Histologically, the germinal centers were small, but of loose texture and made 
up of large, pale staining cells of the lymphoblast type. The fibrous trabeculae 
of the gland were generally prominent and thickened. A few small fibrosing 
scars containing a few plasma cells were seen. There were several small irregular 
abscesses with largely necrotic contents of broken down polymorphonuclear leuko- 
cytes. The walls were partly of the palisaded epithelioid cell type, partly fibrosing. 

Cask 26. — A. S., aged 28, a white seaman, presented an inguinal lymphadenitis 
of four weeks’ duration for which no primary lesion could be found. The clinical 
course was considered that of climatic bubo. At operation, the glands were fused 
together, showing necrotic centers. 

Sections showed in two glands several abscesses containing partially broken- 
down and homogenized pus bordered by a narrow layer of fibroblasts and often 
considerable fibrous tissue outside these. One gland showed marked proliferation 
of fibroblasts and infiltration with plasma cells with recent hemorrhage in its 
capsule. Another showed considerable interstitial fibrosis. All but this last showed 
large, pale, active germinal centers and hypertrophy of the reticulo-endothelial 
tissue. Obliterative endarteritis was seen in inflamed areas of the capsule. 

Case 27. — J. G., aged 24, a white seaman, presented an inguinal lymphadenitis 
of two months’ duration on which a clinical diagnosis of climatic bubo was made. 
At operation, a mass of inguinal glands 2.5 to 1.25 inches (6.2 by 3.1 cm.) was found. 
These were fused together and showed necrotic centers, but no free pus. 

Histologically, this lymphadenitis showed scattered small abscesses filled with 
polymorphonuclear leukocytes poorly walled off and with little necrosis. There 
were diffuse and marked reticulo-endothelial hyperplasia, considerable interstitial 
fibrosis, suppression of germinal centers and capsular changes consisting of patchy 
infiltration with lymphocytes and polymorphonuclears and fibroblastic proliferation 
in the fatty tissue. 

Case 28. — L. T., aged 25, a white boatswain, had had gonorrhea six months 
previous to his admission to the hospital. About three weeks before entering the 
hospital, he was on the West Coast of Africa. Three days before admission, 
swelling and tenderness appeared in the left inguinal region. There was no 
preceding injury, and information as to venereal exposures was not obtained. 
Evidence of coincident venereal disease was lacking. 

Histologically, there were multiple foci of necrosis bordered by irregularly 
disposed, partly rounded up reticulum cells, filled with leukocytes, swollen vacuo- 
lated macrophages and lymphocytes, all in varying stages of necrosis. There 
were also areas of proliferation of reticulo-endothelial cells. These areas some- 
times showed central infiltration with polymorphonuclears. Aside from these, 
there was a large measure of suppression of sinus structure and germinal centers. 
In place of these there were areas of infiltration with plasma cells and lymphocytes 
and proliferation of fibroblasts with relatively little fibrosis. The gland capsule 
was fibrous and well defined, with a few areas of infiltration with plasma cells. 
A small part of the tissue showed well marked reticulo-endothelial hyperplasia 
and enlarged, pale germinal centers with numerous mitotic figures. 

Case 29. — I. F„ aged 30, a white marine fireman, had never seen service in the 
tropics, having sailed only along the New England coast. He said that he had not 
had venereal diseases or been exposed to them. There was no antecedent injury. 
On admission, he presented a painful swelling in the right groin of one month’s 
duration. Evidence of venereal disease and of local injury was lacking. 
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Histologically, there were extensive areas of sheetlike hyperplasia of reticulo- 
endothelial cells. These areas often showed central infiltration with polymorpho- 
nuclears or more or less extensive formation of abscesses. The abscesses 
contained principally polymorphonuclear leukocytes and a few vacuolated macro- 
phages. Between these were more or less extensive areas of infiltration with 
lymphocytes and of plasma cells, often with a concomitant interstitial proliferation 
of fibroblasts and fibrosis. A few germinal centers persisted,’ showing numerous 
mitoses, and there were adjoining areas of reticulo-endothelial hyperplasia. Some 
of the abscesses were seen partly invading germinal centers. The capsule showed 
marked patchy infiltration with plasma cells and thickening and fibrosis of smal’ 
vessels. 


COMMENT AND SUMMARY 

Histologically, these cases fall into two groups, one comprising 
cases 1 to 15 and 28 and 29, cases which correspond well with those 
described by Letulle and Nattan-Larrier, Muller and Justi, Castellani 
and Chalmers, and by Uribe, and the other comprising cases 16 to 27, 
which present no especial characteristics to differentiate them from cases 
of ordinary lymphadenitis. 

Summarizing, the first group showed primarily foci of reticulo- 
endothelial proliferation with central nuclear fragmentation and necrosis, 
central infiltration with polymorphonuclears or definite formation of 
abscesses and later homogenization of the contents. In addition, small 
hemorrhages were frequent. Capillary thickening was common. Often 
the germinal centers and lymph sinuses were obliterated. Perhaps the 
most characteristic feature was the occurrence of considerable areas of 
dense infiltration with plasma cells, pure, or mixed with proliferating 
fibroblasts and areas of fibrosis. Regularly also there was well marked 
periadenitis with infiltration with plasma cells, vascular thickening and 
fibrosis. 

Neither bacteria nor cell inclusions from the nuclear debris in the 
focal lesions in an}- of the cases of this group could be identified with 
certainty. 

When these two histologic groups were considered in regard to cer- 
tain etiologic factors, it was found that injuries were the alleged cause 
in two cases in one group and in three in the other. Seven of the 
histologically characteristic group and three of the other group had 
served in the tropics, while six of the first and none of the second 
group had not. Data as to service in the tropics were not available in 
thirteen cases, four in the first and nine in the second group. A possible 
venereal origin in the sense that the venereal contacts had preceded the 
origin of the bubo, not in the sense that the venereal diseases coexisted 
with it, was indicated in seven cases, all in the first histologic group. 
Trauma was not alleged and data as to possible venereal origin were 
not obtained in eight cases of the first group and in nine cases of the 
second, noncharacteristic group. 
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It should be here noted that the first group includes certain cases 
in which the clinical diagnosis of climatic bubo was not made until after 
the suggestion was made by the pathologist, while the second group 
naturally includes only cases clinically so diagnosed. 


Table 1 . — The Relation of Service in the Tropics to the T wo Histologic Groups 
of Cases of Inguinal Lymphadenitis 


Data on Service 

Definite history of recent service 

No service in tropics 

No data as to service in tropics 

Total 

Characteristic 

Histologically 

Group 

G 

4 

37 

Heterogenous 

Histologically 

Group 

3 

0 

9 

32 

Total 

10 

(I 

33 

29 

Table 2 . — The Relation of Certain Other 

Factors to the Two Histologic 

Groups 

of Cases of Inguinal Lymphadenitis 



Characteristic 

Heterogenous 



Histologically 

Histologically 


Other Factors 

Group 

Group 

Total 

Injury alleged as cause 

2 

3 

0 

Venereal exposure preceding and possibly 




causative of the illness 

7 

0 

7 

No history of injury and no data as to 




venereal contacts 

S 

9 

37 

Total 

17 

12 

29 


CONCLUSIONS 

Climatic bubo is not a clinicopathologic entity. About half the cases 
here described were characteristic histologically and consistent with one 
another and with the published descriptions (1, 2, 4, 14, 15) of certain 
authors. The remaining cases were of the ordinary, nonspecific vari- 
eties of suppurative lymphadenitis. 

Climatic bubo, while probably commoner in the tropics, is not 
restricted to this geographic area. 



A CASE OF RHINOSPORIDIUM SEEBERI JN A 
RESIDENT OF THE UNITED STATES * 

MARY C. LINCOLN, M.D. 

AND 

STELLA M. GARDNER, M.D. 

CHICAGO 

On Oct. 24, 1928, we received from Dr. M. C. Van de Venter, of 
Keokuk, Iowa, a tissue for histologic examination, marked “tumor of 
the anterior superior portion of the nasal septum." 

Microscopic examination showed the tissue to he infected with 
Rhinosporidium sccbcri. This organism was unfamiliar to us, but the 
diagnosis was suggested by Dr. Vida A. Latham and later confirmed 
by Prof. H. B. Ward, of the University of Illinois. 

This parasite was first reported in 1900 by Seeher 1 from Buenos 
Aires. His patient had a large nasal polypus, which was removed with 
a snare, and much bleeding followed the operation. He described the 
parasites, which were numerous in the connective tissue of the tumor. 
This patient was a native of Italy, but had lived in the Argentine 
Republic since the age of 3 years. 

In 1903, O'Kinealy 2 showed at a meeting of the Laryngological 
Society of London a section of a nasal polyp which had been removed in 
Calcutta from a native of India. Minchin and Fantham 3 studied this 
material and described the parasite in 1905, naming it Rhinosporidium 
kincalyi. 

A number of other cases have been reported from India and from 
Ceylon by various observers. In fact, Wright 1 stated that this nasal 
infection is not uncommon in Madras. 

The greater number of the rhinosporidial growths reported have 
been from the nasal cavity, hut the parasite has been found in polypoid 

* Submitted for publication, Feb. 6, 1929. 

* From the Lincoln-Gardner Laboratory. 

1. Seeber. G. R. : Un nuevo esporozoario parasito del hombre dos casos 
encontrados en polipos nasales, Thesis, Univ. Nac. de Buenos Aires, 1900. 

2. O’Kinealy, F. : Localized Psorospermosis of the Mucous Membrane of the 
Septum Nasi, Proc. Laryngol. Soc. London 10:109, 1903. 

3. Minchin, E. A., and Fantham, H. B.: Rhinosporidium Kinealyi, n. g., a 
New Sporozoon from the Mucous Membrane of the Septum Nasi of Man, Quart. 
J. Micr. Sc. 49:521, 1905. 

4. Wright, J. : A Nasal Sporozoon Rhinosporidium Kinealyi, New York 
M. J. 86:1149, 1907. 
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outgrowths of the nasopharynx, the uvula, the conjunctiva, the ear and 
the penis. The parasite has not been found outside the human body. 

Only one case has been reported from the United States. In 1907, 
Wright 4 found rhinosporidium in a nasal tumor from a man who had 
lived his whole life near Memphis, Tenn. 

Ashworth 5 between 1917 and 1921 had the unusual opportunity of 
studying this parasite in material from an Indian medical student, who 
was under observation during most of that time and who had several 



Fig. 1.— A portion of a ripe sporangium showing undeveloped spores at the 
periphery and ripe ones nearer the center. The ripe spores contain deeply staining 
spherules; X 1,000. 


operations on account of the recurrence of nasal polypi. Ashworth 
studied the life history and development of Rhhwsporidiam sccbcri in 
all its stages, and his account published in the “Transactions of the 
Royal Society of Edinburgh” in 1923 is a classic. He placed this 
organism under the Phycomycelcs of the suborder Chytridivcac. which 

5. Ashworth, J. H. : On Rhinosporidium Seeberi (Wernicke, 1903), with 
Special Reference to Its Sporulation and Affinities, Tr. Roy. Soc. Edinburgh, 
1920-1921, vol. 53, pt. 2 , no. 16. Issued separately March 20, 1923. 
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have no mycelium. He left the exact classification undetermined, since 
it is unknown whether the spores develop outside the human body. 

We are indebted to Prof. W. H. Taliaferro, of the University of 
Chicago, for the opportunity of studying some of Ashworth's slides ; 
also for suggestions about staining and preparing our own material. 

REPORT OF CASE 

The history of the case in question, the tissue from which was supplied to us 
by Dr. M. C. Van de Venter, who removed the nasal tumor, is as follows. 



I'ig. 2. — Portions of unripe and ripe sporangia ; X 470. 


A man, aged 40, was born in Carthage, 111., and had lived there until he was 
about 17, when he spent three years in Chicago. At some later time, he lived 
one year in Oklahoma. In 1925, he spent nine months in Florida. He had never 
been outside the United States. 

Thirty years before he came to Dr. Van de Venter, an operation was per- 
formed on the nose, and at that time the septum was perforated. The patient 
had no further trouble with the nose until twenty-two years later. Then he 
commenced to have a discharge and occasional bleeding. 

About Oct. 20, 1928, Dr. Van de Venter removed the tumor which is described 
in the present paper. He stated that the patient was in good general health, that 
his blood gave a negative Wassermann reaction, and that healing was rapid after 




42 


ARCHIVES OF PATHOLOGY 


the operation. The patient was seen about six weeks after the operation, and 
there was no sign of recurrence. 

The tumor when received by us was in formaldehyde. Its gross appearance 
was that of an ordinary nasal polypus about 1 cm. in diameter. We embedded it 
in celloidin and used Delafield's hematoxylin for staining. Later, in the study 
of cell division and nuclear structure, we used Heidenhain’s iron hematoxylin. 

The sections showed an inflammatory polypus rich in cell elements, such as 
lymphocytes, leukocytes, plasma cells and large mononucleated epithelial cells. 
Dipping into the polypus were many invaginations of the surface epithelium, some 
of which in the sections had the appearance of cysts. These pseudocysts were 
lined with columnar and cuboidal cells, while the surface epithelium was largely 
squamous, but in some areas was columnar and cuboidal. A striking feature of 
the histologic picture was the infiltration of the tissue hv numerous polymorpho- 
nuclear leukocytes permeating the exudate of mucus, spores and blood, which 
often filled the pseudocysts and spread over the surface of the tumor. Venous 
sinuses were present and the numerous blood vessels were congested. There was 
also hemorrhage as shown bv many red blood cells outside the blood vessels. 

The most striking feature was the parasite, seen in all stages of development, 
the trophic stages, the sporangia and the spores. The trophic stages, which in 
appearance, were thick-walled spheres varying in size from 6 to 60 microns in 
diameter, developed from the spores, and through nuclear division grew into 
the sporangia. The sporangia, like the trophic stages, were spherical, but were 
less perfect in outline, and much larger, up to 300 microns in diameter, and had a 
thinner wall with a pore opening. They contained hundreds of spores and, when 
mature, discharged them through the pore into the surrounding tissue, or on the 
surface, depending on their location. The freed spores that were capable of 
development grew into the trophic stages, and the cycle continued. 

In the ripe sporangium (figs. 1 and 2), the spores varied in appearance: those 
at the periphery looked like pale, uniformly staining globules about 3 microns in 
diameter, while those toward the center were from 7 to 9 microns in diameter, 
their cytoplasm being vacuolated and containing from 2 to 16 spherules. These 
spherules were so prominent and stained so deeply that the nucleus of the spore 
could hardly be seen. Earlier writers thought the spherules were reproductive 
sporules, but Ashworth determined that the} - were proteinaceous bodies and not 
nuclear. During the development of the young spores into the fully formed 
ones, the sporangium grew considerably in size, and was then the largest stage 
of the parasite seen in the tumor. In most of the sporangia, only a small propor- 
tion of the spores formed, and continued development to the ripe stage. Ultimately, 
the sporangium burst and its ripe and undeveloped spores embedded in mucus 
were discharged into the surrounding tissue or on the surface of the tumor to be 
passed in the nasal secretion (fig. 3). The compact mass of spores within the 
sporangium spread over a much larger area when released from the confining wall 
of the sporangium, so that one saw in the polypus large masses of spores 
embedded in mucus and intermingled with polymorphonuclear leukocytes, as well 
as numerous individual spores scattered among the tissue cells. Some of the 
pseudocysts were filled with this mixture of spores, sporules from broken-down 
spores, mucus and leukocytes, and often showed the collapsed sporangium wall. 

The full}- formed spores in the tissue after their escape from the sporangium 
lost their spherules, developed a thick wall and became transformed into the 
trophic stage. This showed a single, spherical nearly centric nucleus, with a 
distinct envelope and a deeply staining spherical karvosome. Its cytoplasm con- 
tained numerous granules of nutrient material, which increased in number and 
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Fig 7. — A portion of a sporangium, showing one of the latest nuclear divisions, 
after division of the cytoplasm (from a drawing). 
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size with the growth of the parasite (fig. 4). We found parasites in this stage 
very numerous in the tumor, but examples of parasites undergoing nuclear division 
were found only after considerable search. 

Nuclear division began when the parasite was from about 40 to 45 microns in 
diameter. Ashworth in his monograph described in detail twelve nuclear divisions, 
which resulted in about 16,000 spores. We were unable to demonstrate in our 
sections the early nuclear mitoses, but found the changes in the nucleus prepara- 
tory to its division (fig. 5). Our sections also showed the stage in which many 
minute nuclei are in the resting condition with the cytoplasm not yet divided into 
cells (fig. 6). 

Figure 7 shows one of the -late nuclear divisions, after the contents were divided 
into spores. Many of these nuclei were in the dividing state. The next stage 
seen in our material was the sporangium with well differentiated young spores, and 
finally the ripe sporangium with mature spores (fig. 2). 

W e are reporting this case because of its rarity. So far as we have 
been able to find, this is the second case of Rhinosporidium Seebcri 
reported in the United States. 
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III. HISTOGENESIS AND METAPLASIA OF BRONCHIAL EPITHELIUM* 

B. M. FRIED, M.D. 

BOSTON 

Until recent times, the lungs were considered to contain epithelial 
cells connected with three different structures: (1) the epithelium 
lining the bronchi; (2) the epithelial cells which form the mucous 
glands, and (3) the epithelium lining the pulmonary alveoli (the air 
sacs). Iiistogenetically, therefore, primary cancer of the lung was 
classified into three groups according to the epithelial units mentioned. 
Microscopically, the classification was based on the following criteria: 
(1) on the type of cells which were said to resemble those of the 
matrix, and (2) on their arrangement. Some observers have also 
based their genetic discrimination on the gross appearance of the tumor. 
Ewing, 1 who classified the tumor into the groups mentioned, stated that 
the combination of the clinical history, gross anatomy and histologic 
structure will furnish a “reasonably certain and acceptable histogenic 
classification.'’ This, however, cannot he relied on. Those who have 
studied primary pulmonary cancer are familiar with the almost kalei- 
doscopic clinical manifestations of this malignant disease. The gross 
anatomy in this condition, as in cancer of other organs, will rarely 
furnish irrefutable criteria as to the particular histologic structure 
which gave origin to the growth. Finally, the microscopic features of 
a fully developed pulmonary tumor will point to its histogenesis in 
exceptional cases only ; the morphology of the neoplastic cells varies 
from one tumor to another (columnar, cuboidal. spindle-shaped, 
so-called “oat” cells, squamous epithelial cells, basal cells), and even 
in the same tumor their form frequently varies from area to area. 
On the contrary the arrangement of the cells is rather uniform, in most 
instances being that of adenocarcinoma (fig. 1). 

The difficulties in the genetic tracing of a primary pulmonary cancer 
can be illustrated by the fact that most observers are critical as to the 
existence of tumors having their origin in the alveolar cell, while others 

* Submitted for publication, March 15, 1929. 

* From the Surgical Department of the Peter Bent Brigham Hospital. 

* The preceding papers of this series have been : Primary Carcinoma of the 
Lungs, Arch. Int. Med. 35:1 (Jan.) 1925; Primary Carcinoma of the Lungs: 
Further Study, with Particular Attention to Incidence, Diagnosis and Metastases 
to the Central Nervous System, ibid. 40:340 (Sept.) 1927. 

1. Ewing, J. : Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders Com- 
pany, 1928, p. 851. 
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(LetuUe-) do not include tumors originating in the mucous glands in 
their classification. 

Of particular interest are blastomas said to originate from the cells 
lining the pulmonary alveoli (so-called respiratory epithelium). 

CANCER ORIGINATING FROM CELLS LINING THE ALVEOLAR WALL 

Passler 3 (1896) was the first to give a comprehensive discussion 
of the question and also to review fifty-four cases of primary cancer 





s 


Fig. 1. — Primary bronchiogenic cancer, infiltrating type. The lung is con- 
tracted and firm. On cut surface, it resembles a pneumonic lung in the stage of 
red hepetization. The histologic structure of the tumor is shown in figure 3. 

of the lung which he found at that period in the literature. He reached 
the conclusion that of this number forty-seven originated, in all 

> 2. Letulle, M.; Le poumon, Paris, Maloine, 1924. 

3. Passler, H. : Ueber das primare Carcinom der Lunge, Virchows Arch f 
path. Anat. 145 : 191 , 1896 . 
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probability, in the bronchial mucosa; while in the others, the histo- 
genesis could not be established. lie stated, moreover, that cancers 
having their origin in the pulmonary parenchyma are unknown, or at 
least that the nonparticipation of the bronchial epithelium in these 
cases could not be excluded. Domeny 1 (1902) thought that tumors 
made up of small and large nodules composed of small polymorphic 
cells forming “pearls” are of alveolar origin. Other pathologists 
claimed, that squamous epithelial tumors usually originate in the alveolar 
cells (Beitzke''). 



Figure 2 Figure 3 

Fig 2. — Primary bronchiogenic cancer. Tumor lining the wall of the alveoli. 
Fig. 3. — Primary bronchiogenic cancer. The thickened alveolar wall forms 
papillary projections lined by neoplastic cells. The whole lung shows a marked 
sclerosis. The gross appearance of the lung is given in figure 1. 


In 1912, Adler 0 published his monograph containing a critical 
review of 374 cases of primary carcinoma of the lungs. He wrote: 

4. Domenv, P : Zur Kenntniss des Lungencarcinoms, Ztschr. f Heilk. 23: 
407, 1902. 

5. Beitzke, H. : Atmungsorgane, in Aschoff: Pathologische Anatomie, Jena, 
G. Fischer, 1923, vol. 2, p. 255. 

6. Adler, T : Primary Malignant Growths of the Lungs and Bronchi, New 
Lork, Paul B Hoeber, 1932. 
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“It is now held that carcinoma starting from the pulmonary alveoli 
is extremely rare, and some go so far as to deny its existence altogether.” 
Adler himself was of the opinion that the great majority of primary 
carcinomas of the lungs develop from the bronchi, and that a cancer 
of the lung is, strictly speaking, a bronchial carcinoma. Nevertheless, 
he admitted the existence of alveolar cell tumors which are built up 
“not of flat but of cylindrical epithelium.” 

My own studies in this matter have convinced me that the cells 
lining the air sacs do not give rise to carcinoma. Clinical and patho- 
logic observations have led me to the conclusion 7 that these cells are 
not epithelial but mesenchymal in origin and consequently could not 
be expected to produce carcinomas. The matter may be briefly 
restated : 

Experiments by previous workers have shown that when vital dyes in solutions 
are introduced into the blood stream of animals the dyes are instantaneously 
picked up (phagocytosed) by one variety of cells in a specific manner, being 
deposited in the cellular cytoplasm as fine and coarse granules. Likewise, certain 
lipoids (cholesterol, olive oil) introduced per os or parenterally are attacked 
essentially by the same large phagocytic cells — the macrophages which dispose 
of this substance in a way similar to that of the dye. An interesting feature in 
this process is the prompt morphologic changes and also the rapid proliferation 
of these cells. 

When I made injections of oils and dyes, respectively, into the lungs of 
rabbits or cats by way of the trachea, the cells found alongside the wall of the 
air sacs responded in exactly the way the macrophage does elsewhere in the body, 
that is, by instantaneous proliferation and also by phagocytosis of these substances. 

Further experiments 8 were conducted with the anthrax bacillus, an emulsion 
of which in physiologic solution of sodium chloride was injected into the animal’s 
lungs by way of the trachea. This micro-organism was chosen because of the 
ease with which it can be demonstrated in tissues and, what is .more important, 
because it is infallibly pathogenic to laboratory animals. The experiments have 
shown that the intratracheal route of infection causes no disease, provided the 
skin or the subcutaneous tissues of the animal are spared from contamination. 
Investigation of tissues from the rabbits so infected has disclosed that the patho- 
genic micro-organism is retained by the pulmonary tissue where it is destroyed 
within a short time after the injection. As in the previous experiments with the 
vital dye and with the oil, the bacillus is instantaneously attacked by the local 
macrophages normally harboring the pulmonary septums, and also lining the wall 
of the air sacs which rid the tissue of the germ by way of phagocytosis. 

Investigation made on human lungs likewise shows that the air 
sacs are in all probability lined not by epithelial cells, but by macrophages 
scattered in groups along the alveolar walls. In my opinion, these cells 

7. Fried, B. M. : I. The Origin of Histiocytes (Macrophages) in the Lungs, 
Arch. Path. 3:75 (May) 1927; II. The Defensive and Metabolic Apparatus of 
the Lungs; The Lungs and the Macrophage System, ibid. 6:100S (Dec.) 1928. 

S. Fried, B. M.: The Infection of Rabbits with the Anthrax Bacillus by 
Way of the Trachea, unpublished data. 



50 


ARCHIVES OF PATHOLOGY 


are mesenchymal in origin and therefore could not give rise to an 
epithelial malignant disease (fig. 4). 

If one therefore excludes the alveoli as a possible source of carci- 
noma, there remain to be considered the mucous glands and the bronchi. 


CANCER ORIGINATING FROM TIIE MUCOUS GLANDS 

The mucous glands are structures that lie underneath the bronchial 
membrana basalis ; indeed, being made up of epithelial cells, they are 



Fig. 4. — Section of human lung taken from a distended pulmonary alveolus, 
showing cells along the septums which to all appearances are macrophages. There 
is no epithelium lining the wall of the air sacs. 

theoretically considered as being liable to be transformed into an 
epithelial malignant new growth. However, Letulle 2 did not include 
such a variety of tumors in his classification ; moreover, the few cases 
reported in the literature in which the condition was believed to originate 
from these units are wholly unconvincing. No worker has ever observed 
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an early cancer of this kind, and the criteria, such as the glandular struc- 
ture as well as the presence of mucus, which are claimed to be character- 
istic of these neoplasms, in reality distinguish a great many tumors 
originating from organs which normally form no mucous material. 

The foregoing clinical, pathologic and experimental observations 
point toward the conception that primary carcinoma of the lungs is 
only bronchi ogenic in origin (fig. 5). 

REGENERATION OF BRONCHIAL EPITHELIUM AND PULMONARY CANCER 

The causal and formal genesis of cancer in general and that of the 
lungs is a matter of dispute. Apparently a malignant disease in the 



Fig. 5. — Primary bronchiogenic cancer. The cut surface of the dorsal aspect 
of both lungs. Tumor is seen in the first branch of the left bronchus beginning 
at the level of the division of the' main bronchus into the two branches (indicated 
by arrow). The main stem of the left bronchus which enters the lower lobe, and 
its ventral and dorsal branches show no pathologic condition. The tumor invaded 
the lymph nodes. The lungs also show atelectatic areas. 

lungs results from the “cancerization” of the somatic cell. This 
probably occurs in several ways. First, individual cells may acquire 
the disease, leading to their anarchic growth. Second, a local malignant 
condition may possibly be due to a systemic bodily imbalance of some 
kind. It is, moreover, probable that both conditions are required for 
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the development of the malady. Be that as it may, many observers 
are still uncertain whether a fully differentiated epithelial cell is liable 
to become cancerous. 

It is well established that one of the factors leading to the develop- 
ment of a cancer is chronic inflammation, namely, irritation which 
causes degeneration of cells eventually followed by an excessive regen- 
eration. However, in the lungs the columnar epithelial cells lining the 
bronchi have never been observed to be in a state of regeneration as 
evidenced by mitoses and proliferation. 

Ribbert D was probably the first to emphasize the fact that neoplasms 
usually originate from cells which are not fully differentiated ; other 
pathologists stated that in every organ there exist “embryonal centers” 
(physiologic centers of proliferation) which serve as a point of depar- 
ture for tumors. The problem is complicated in that with the methods 
of observations at. the present time the actual metamorphosis of a 
somatic cell into a malignant cell has never been observed. The skep- 
ticism is therefore based on the observation: (1) that a fully differ- 
entiated cell is generally “apotent,” and (2) that regeneration, which 
is a forerunnner of a malignant condition, is performed in most instances 
by cells other than those which appear at first glance to be affected by 
the noxious agent. The skin is an interesting example in this respect. 
In the presence of damage to this structure, regeneration of the 
cutaneous tissue will occur by virtue of the basal cells only, which are 
probably postembryonic undifferentiated cells ; but when these cells, 
too, have been damaged, a skin graft is required for the repair of the 
defect. 

The lining of the bronchi and their divisions is made up of three 
different types of cells: columnar ciliated cells, goblet cells and finally 
basal cells, a variety of small oval cells having a narrow cytoplasm 
and a nucleus rich in chromatin. The last mentioned cells lie close 
to the basal membrane ; they do not form an uninterrupted syncytium as 
is observed in the skin, but are irregularly scattered here and there 
forming cellular agglomerations. Observation reveals that in the 
respiratory tract the process of regeneration takes place by virtue of 
the just mentioned ‘basal” cells, which are apparently endowed with 
latent developmental potentialities. 

In chronic bronchopulmonary diseases accompanied by damage of 
the bronchial epithelium, one often notices that instead of the ciliated 
epithelium there appear cuboidal cells superimposed by many layers of 
“transitional” epithelial cells which have originated from the preexist- 
ing “basal” cells. Likewise, in chronic inflammation, these cells have 

9. Ribbert, H. : Lehrbuch der allgemeinen Pathologie und der Pathologische 
Anatomie, Leipzig, 1905. 
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a tendency to invade the pulmonary alveoli lining their wall, thus giving 
the impression that the air sacs are normally lined by cuboidal 
epithelial cells. They also not infrequently invade tuberculous 
cavities, where they ultimately become cancerous. Similarly, in cir- 
rhotic lungs one finds wide strands of fibrous tissue containing alveolar- 
like structures lined by cuboidal cells. This, too, was erroneously 
described as pulmonary alveoli lined by alveolar wall cells which had 
“reclaimed” their embryonic cuboidal aspect (“regressive metaplasia”). 
Askanazy described an instance in which the “basal” cells proliferated to 
such a degree as to invade the bronchial mucous gland. I have observed 



Fig. 6. — Section of cat’s lung following intratracheal injection of liquid 
petrolatum. It was stained by Perdrau’s silver nitrate method. The peribronchial 
alveoli are invaded by proliferated basal cells which line the alveolar septums, 
giving the impression that the air sacs are normally lined by cuboidal epithelium. 

the same picture in experiments on cats and rabbits with the intra- 
tracheal injection of oils. In all instances, when the ciliated columnar 
cells were destroyed or damaged, the “basal” cells only showed active 
regeneration (mitoses and proliferation) ; they formed many layers of 
small cuboidal or “oat” shaped cells and also invaded the peribronchial 
alveoli (figs. 6 and 7). 

Experimental and clinical investigation show that cancer is always 
preceded by a process of regeneration. The development of epithelioma 
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in areas subjected to roentgen rays, epithelioma of the lip of those who 
smoke pipes, and tar and paraffin cancers are widely known. Obser- 
vation has shown that cancer of the lungs, too, usually follows a long- 
standing chronic inflammation. Ewing , 1 for instance, expressed the 
belief that the chief etiologic factor of carcinoma of the lungs is 
tuberculosis, and other observers found it in patients with bronchiectasis, 
and with pulmonary syphilis. Tuberculosis, syphilis and other long- 
standing pathogenic infections of the lungs, such as chronic inflammatory 
processes, cause damage of the bronchial mucosa followed by excessive 
(pathologic) regeneration which eventually leads to the development 
of an epithelial malignant disease. 



Fig. 7. — A section from a human bionclnis, showing the early stage of basal cell 
proliferation. The peribronchial tissue shows signs of inflammation. The 
bronchial mucosa is detached from the basal membrane which is edematous, being 
invaded by small lymphocytes. The cellular agglomerations indicated by arrows 
are regarded as the beginning stage of protoplasia (metaplasia). 


The apparent lack of any activity in the process of bronchial repair 
on the part of the ciliated columnar epithelium in the presence of an 
active “basal” cell proliferation seems to me to favor the conception 
that only the latter cells are concerned in the genesis of an epithelial 
malignant disease in the lungs. 


METAPLASIA AND PULMONARY CANCER 

Postmortem material reveals that a large percentage of all pulmonary 
tumors are of the basal or the squamous cell type. Since normally such 
cells are absent in the lungs, the origin of these tumors was said to 
be due to a conversion of the ciliated columnar cells into the squamous 
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epithelial variety. The condition was therefore designated as meta- 
plasia (fig. 8). This conception of a direct transformation of one “well 
characterized tissue into another equally well characterized but morpho- 
logically and functionally different” was advanced for the first time by 
Virchow. 10 This hypothesis, however, is not borne out by close 
observation. In the first place, as already noted, it is improbable that 
the “apotent” ciliated columnar epithelium is able to transform itself into 
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Fig. 8. — Metaplasia of bronchial epithelium in a human lung. The bronchial 
mucosa is made up of a layer of cells closely resembling that of the cutis. In 
another segment the mucosa of the same bronchus shows active proliferation of 
basal cells with mitoses. The membrana basalis is dissociated and largely obliter- 
ated. The tissue between the cartilaginous plates and the basal membrane is 
edematous, contains newly formed blood spaces, and is heavily infiltrated with 
lymphocytes and plasma cells. In three small bronchioles surrounded by the 
inflamed tissue, the lining shows a malignant condition. Hematoxylin and eosin; 

X no. 


any other variety of cell. Another point was raised by Wells, 11 who 
said : 

10. Virchow, R. : Ueber Metaplasie, Virchows Arch. f. path. Anat 97-410 
1884. 

11. Wells, H. G. : Primary Squamous-Cell Carcinoma of the Kidney as a 
Sequel of Renal Calculi, Arch. Surg. 5:356 (Sept.) 1922. 
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The formation of metaplastic squamous epithelium brings forward two 
puzzling topics, one chemical, the other embryologic. The chemical peculiarity 
is that squamous epithelium is characterized by the formation of keratin, which 
is a definite chemical compound, formed normally, as far as is known, by the 
cells of ectodermal origin, including the neurokeratin of the central nervous 
system. When cells of endodermal origin, such as those lining the renal pelvis 
or the uterus, take on the function of forming this peculiar, insoluble, sulphur- 
rich, indigestible, protective chemical, keratin, they have assumed a chemical func- 
tion which seems to be far removed from their normal capacity. Hence we must 
conclude that metaplasia involves not only a morphologic but a chemical trans- 
formation of cells. 

For tumor pathology, another problem arises. When cells assume the pro- 
liferative activity that is characteristic of malignant disease, they usually lose 
their more recently acquired functions and retake chiefly the simple vegetative 
function of proliferation. But when a transitional or columnar epithelial surface 
becomes squamous through metaplasia, and the same protracted irritation that 
produced the metaplasia continues until cancer results, we find that the newly 
acquired property of forming keratin has become fixed and the cancer is a 
keratinizing, squamous cell carcinoma. One would expect the epithelium to 
approach its original, simpler embryonal character, rather than exhibit and return 
so profound and recently acquired an alteration as the production of keratin. 

At the present time, the original conception of Virchow 10 of a 
direct metablasia has received a new interpretation : Observers emphati- 
cally deny the authenticity of a direct transformation of the endodermal 
columnar cell into an ectodermal squamous epithelial cell. Borst . 12 
for instance, stated that there is no such thing as direct metaplasia 
with the persistence of cells, and other workers affirmed that only those 
cells which are endowed with “dormant” developmental potentialities 
may undergo new changes. Those cells, however, which have become 
entirely “apotent” do not regenerate and still less become transformed 
into a new cellular type. Most pathologists regard the so-called meta- 
plasia as a complicated biologic process of regeneration with new forma- 
tion of cells (neoplastic phase) which is ultimately followed by a differ- 
entiation (metaplastic phase). Cells with embryonic or postembryonic 
potentialities are liable to such a metamorphosis, whereas the ciliated 
columnar epithelium lining the bronchi is a fully differentiated and 
therefore a “nonreversible” cell. 

What then, is, the origin in the lung of the “foreign” squamous 
epithelial cells? 

The idea of a few observers that this cell is apparently an embryonic 
rest could not he corroborated by most diligent investigators. Clini- 
copathologic and experimental studies convincingly point to another 
source. It would appear that the “basal” cells already referred to, 

12. Borst, M. : Allgemeine Pathologie der malignen Geschwiilste, Leipzig, 
S. Hirzel, 1924: Das pathologische Wachstum, in Aschoff: Pathologische Ana- 
tomie, Jena, G. Fischer, 1923, vol. 1, p. 582. 



FRIED— PRIMARY CARCINOMA OF LUNGS 


57 


which lie close to the membrana basalis of the bronchus, are the 
progenitors of the stratified squamous epithelium. 

Teutschlander 13 observed the process of “transformation” of this 
cell in the bronchi of rats that died of bronchopneumonia ; Goldzieher 14 
found it in the lungs of children who died of diphtheria and measles, 



Fig. 9. — Protoplasia of bronchial epithelium of human lung. The ciliated 
columnal epithelium is pushed away by the protoplastic basal cells which are 
agglomerated in masses The columnar epithelium shows no signs of regenera- 
tion, as evidenced by mitoses and proliferation. 


13 Teutschlander : Ueber Epithelmetaplasie nut besondere Berucksichtung der 
Epidermisierung der Lungen, Centralbl. f. allg Path, u path. Anat. 30:433, 1919 

14. Goldzieher, M. : Ueber Ba/alze1h\ ucherungen der Bronchialsclileimhaut 
Centralbl. f. allg. Path u. path. Anat 29:506. 1918. 
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and Askanazy 15 outlined this pathologic phenomenon in the lungs of 
persons who died of pneumonia following influenza. 

Of particular interest are the experimental studies by Wolbach lfi 
on changes in the tissues following deprivation of fat-soluble vitamin 
A. By feeding rats a deficient diet, he noticed that the “missing factor” 
caused a widespread keratinization of epithelium. In the respiratory 
tract the process began in numerous foci, and the rate of the cellular 
growth was rapid as attested by numerous mitoses of the basal cells. 
What is more, these experiments have shown that the basal cells begin 
to proliferate even before any changes are detectable in the columnar 
epithelium which only subsequently degenerates and separates from the 
basal membrane. It is also interesting that this process is not necessa- 
rily brought forward by a previous inflammation ; a mere stimulus gener- 
ated by a “missing factor” from the food caused an “alarm” among the 
cells, followed by their multiplication and differentiation. 

Apparently this pathologic phenomenon occurs in numerous broncho- 
pulmonary diseases. Askanazy ir ‘ found metaplasia in a high percentage 
of patients who died of pneumonia following influenza, and Goldzieher 14 
noticed the same thing in patients with measles and diphtheria. In a 
recent study, Smith 17 also observed metaplasia in children with whoop- 
ing cough. Two examples of this condition, one an early stage of 
the condition and the other a fully developed metaplasia, have recently 
been observed. The first was in a girl, aged 17 years, who died of 
aleukemic lymphadenosis. The lungs contained numerous bacteria, and 
the alveoli were in areas filled with fibrin. The bronchi showed numer- 
ous polymorphonuclear leukocytes, desquamation of the columnar ciliated 
epithelium and a proliferation with transformation of the basal cells into 
transitional cells (figs. 7, 9 and 10). 

In the second example of a thymoma with pulmonary metastases, 
the lungs showed a great deal of fibrosis and round cell infiltration. 
The condition found in many bronchi is demonstrated in figure 9. 
From this picture it will be seen that the “basal” cells only have 
proliferated, while the columnar cells are merely pushed away. 

The peculiar character of the differentiation of these cells into 
squamous epithelium is interpreted in the light of the ontogenesis of 
the tissue in question. From an embryologic standpoint the tracheo- 
bronchial tree and the esophagus represent two sister organs, and their 

15. Askanazy, J. : Ueber die Veranderungen der grossen Luftwege besonders 
ihre Epithelmetaplasie bei der Influenza, Cor.-Bl. f. schweiz. Aerzte 49:465 
(Jan. 18) 1919. 

16. Wolbach, S. B., and Howe, P. R. : Tissue Changes Following Deprivation 
of Fat-Soluble A Vitamin, J. Exper. Med. 42:753, 1925; Vitamin A Deficiency in 
the Guinea-Pig, Arch. Path. 5:239 (Feb.) 1928. 

17. Smith, Lawrence W. : The Pathologic Anatomy of Pertussis, Arch. Path. 
4:732 (Nov.) 1927. 
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development goes parallel. Schridde 1S has produced evidence to show 
that in the earliest stages of development the esophagus is lined with one 
layer of cuboidal cells, which at the fifth week becomes doubled and at 
the tenth acquires goblet cells and ciliated columnar epithelial cells. 
Whereas in the bronchi the development ends at this phase, in the 
esophagus these cells degenerate and desquamate, being subsequently 
replaced by a transitional epithelium and finally by a stratified squamous 
epithelium. It is assumed, then, that in pathologic processes the 



Fig. 10.— Protoplasia of bronchial epithelium. Section from a human bronchi- 
olus respiratorius, first order, showing proliferation of the basal cells forming 
many layers of stratified squamous epithelium. The bronchiolar basal membrane 
being destroyed, these cells invade the surrounding granulation tissue where they 
are arranged in a tubular manner. Methylene blue and eosin ; X 300. 

bronchus, in its regenerative attempt, merely readies in adult age the 
stage which the esophagus has attained as an embryo. 

It will he seen, therefore, that the process is not a transformation 
of the adult columnar epithelium into a squamous type, but that a 

. 18. Schridde, II.: Die Entwicklungsgeschichte des menschlichen Speiserohren 

Epithels, Wiesbaden, 1907. 
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development of undifferentiated cells followed by proliferation and 
differentiation occurs. The phenomenon is consequently not that of 
metaplasia, but is one of protoplasia (indirect metaplasia). 

Briefly, then, the process of repair or regeneration in the bronchi is 
performed by the bronchial “basal” cell only. In physiologic repair, 
these cells differentiate merely into the normal lining of the bronchus. 
But when the process is pathologic, their fate depends in all probability 
on the nature of the stimulus. Thus, they may differentiate into 
metaplastic islands and so remain indefinitely, or they may develop into 
a malignant condition. In fact, most pathologists regard the phe- 
nomenon of metaplasia as being a precancerous stage. 

REPORT OF CASES 

Two patients with primary carcinoma of the lungs came to my 
attention : In one the histology of the tumor was that of a basal cell 
cancer; in the other, it was a typical keratinizing epidermoid carcinoma. 

Case 1. — History . — A man, aged 38, a gardener, entered the hospital with the 
complaint of progressive weakness and loss of weight of eight months’ duration. 
The past and family histories were unimportant. 

One week before admission, swelling was noticed in front of the left shoulder. 
For three or four weeks, he had a cough coincident with a cold, and raised slight 
quantities of normal-looking sputum. He became so weak that he could hardly 
sit up in bed. He had been hoarse for a month. He had noticed clubbing of the 
fingers, of the left hand particularly, during the last two weeks. 

Examination . — Evidences of loss of weight and cachexia were found. Edema 
involved the left shoulder and the apical regions. The expansion of the chest 
was less marked on the left. Respirations were 26, and of shallow depth. The 
thorax was narrow and ptotic ; the heart and aorta showed no pathologic condi- 
tion. The veins in the left arm and neck were dilated, and slight dilatation was 
present in the right arm. 

In the lungs, the expansion was diminished on the left side. Vocal fremitus 
was diminished on the left side and was practically absent posteriorly. On per- 
cussion of the left side, the note was flat from the apex to the angle of the 
scapula, and dull down to the lower border and to the posterior axillary line. 
Anteriorly, it was dull at the apex, up to the second interspace ; below that, it 
was normal for an interspace and then markedly tympanitic up to the base and 
along the axillae, as if there were air beneath the pleural cavity. On auscultation, 
the left side showed diminished bronchial breathing posteriorly at the apex down 
to the scapula. Below that, for a distance of two or three interspaces, the breath 
sounds were purely bronchial and close to the ear; at the base, there was distant 
bronchial breathing. The whispered voice corresponded to the breath sounds. 
Anteriorly, the breath sounds were bronchial down to the third interspace, and 
below that to the base there was distant bronchial breathing. The right side did 
not show any pathologic condition. The voice did not sound abnormal. Except 
for the clubbed fingers, which were more marked on the left, the physical exam- 
ination revealed nothing remarkable. 

During thoracentesis, a few small pieces of necrotic material were obtained 
which on examination showed the presence of carcinoma. 

The patient died after a stay of twenty-two days in the hospital. 
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Necropsy . — The bod}' was poorly nourished and cachectic, measuring 170 cm. 
in length. The external examination revealed clubbed fingers, more pronounced 
on the left hand ; a large decubitus over the sacrum ; a slightly prominent abdo- 
men, and a hard, palpable 'lymph node in the right axilla. The peritoneal cavity 
contained 150 cc. of clear, straw-colored fluid. A membranous exudate about 2 
mm. thick was found overlying the lower portion of the sigmoid colon. 

Pleural Cavities: The right cavity was free and contained about 100 cc. of 
a clear yellowish fluid. Both the parietal and the visceral pleurae showed no 



Fig. 11 (case 1). — Primary basal cell (nonkeratinizing) epithelioma of the left 
bronchus. The main stem of the left bronchus which enters the lower lobe and 
its ventral and dorsal branches show no disease. The first branch of the left 
bronchus is also normal, but its lower and middle intrapulmonary branches are 
patent only for about 3 cm. and are occluded at the end by tumor. 

inflammatory changes or invasion by tumor. The left cavity contained about 300 
cc. of fluid similar to that found on the right sidg. The cavity was free, except 
at the apex and posteriorly, particularly along the spine and posterior wall of the 
chest where it was obliterated by extremely strong adhesions. The left lung 
appeared normal in front and in the axillary region from the beginning of the 
third rib downward; posteriorly, only the lower lobe was free from tumor. The 
visceral pleura in the areas untouched by the new growth was normally thin and 
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translucent, and the lung was pale and slightly emphysematous. The lungs and 
heart were separated from the pleural cavity cn masse. 

Owing to strong adhesions, the apical part of the tumor and that part along 
the spine were torn on removal, a portion being left in the chest. When the 
visceral pleura was thus torn, it seemed that the tumor walled off by the pleura 
shelled out from the latter and appeared twice as large as when seen in situ. The 
tumor was grayish white, moderately firm and somewhat friable. It was com- 
posed of one large mass, and on the surface in front, two nodules, from 3 to 5 
cm. in diameter, were seen. The tumor was sharply demarcated from the pul- 
monary parenchyma. 

Trachea and Bronchi: The trachea appeared normal. Its mucosa was pale 
and covered with a colorless, frothy fluid. The right bronchus and its divisions 
showed no changes. The main stem of the left bronchus entered the lower lobe 
of the lung as usual, and its dissected ventral and dorsal branches were patent 
and showed no pathologic condition. The first branch of the left bronchus (nor- 
mally distributed to the superior lobe) was normal throughout. Two of its larger 
intrapulmonary branches, the lower and middle, were patent and appeared normal 
only for about 3 cm. and were occluded at the end by tumor. The other intro- 
pulmonary branches distributed in the superior part of the upper lobe could not 
be traced at all, being entirely surrounded by tumor and destroyed. 

Lymph Nodes: The tracheal, tracheobronchial and mediastinal lymph nodes 
did not show any invasion by tumor. The nodes below the bifurcation seemed 
to be enlarged, without, however, any invasion by the tumor. The third and 
fourth ribs at the junction of the vertebrae and two thoracic vertebrae were 
eroded in the areas of the tumor attachment, but no invasion of the bone could 
be demonstrated. The other organs did not reveal the presence of any new 
growth or other noteworthy changes. 

Microscopic Examination. — Lungs: Sections taken from different parts showed 
the tumor to be composed of polyhedral cells having a large cytoplasm and a 
voluminous vesicular nucleus. These were arranged in columns and strands from 
2 to 3 cells broad, which showed anastomosis and branching. In one section, the 
cells had a somewhat tubular arrangement ; their nuclei were compressed, pushed 
toward the periphery and had a rosetlike appearance. In another section, the 
tumor was rather solid, being arranged in small clumps of cells or short rows 
of single cells. The cells contained a great variety of inclusions, resembling in 
areas the “parasites” described by some writers and, occasionally, the so-called 
“bird’s eye” inclusions. Round globules of a different size, stained black with 
methylene blue eosin, were conspicuous all over the sections. There was no kera- 
tinization or pearl formation. A great deal of fat was seen in the cells, as well 
as between the cells. 

The stroma of the tumor consisted of a loose, edematous connective tissue 
infiltrated with small round cells, and here and there with single tumor cells. 
The tumor was sharply demarcated from the pulmonary parenchyma, which 
showed compression of the alveoli and thickening of the alveolar wall. Mitotic 
figures were rarely seen. The lymph nodes showed no signs of tumor. The other 
organs, except for the kidneys, which showed an early parenchymatous nephritis, 
were not remarkable (figs. 12 and 13). 

The pathologic diagnosis was basal cell carcinoma of the left lung originating 
in a small division of the left bronchus ; chronic, adhesive, fibrous pleuritis ; hydro- 
thorax (bilateral) ; peritonitis; decubitus, clubbed finger and cachexia. 

Comment . — The histologic and clinical features of the tumor in 
this case were that of a typical (nonkeratinizing) basal cell cancer. Like 
most basal cell cancers of the skin, the present tumor did not metastasize, 
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being, therefore, relatively benign. It is interesting whether a pul- 
monary cancer of this variety would be as sensitive to radium or to 
roentgen rays as is the cutaneous new growth with a similar structure. 
The bronchiogenic origin of these tumors is at present accepted by most 
pathologists. Its peculiar microscopic appearance, however, as referred 
to, is attributed to a transformation of the columnar ciliated epithelium, 
which is apparently an error. Indeed, the lungs in this case were exam- 
ined at a period when the tumor was in an advanced stage, which made 
histogenic studies futile. Nevertheless, the microscopic architecture and 
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Figure 32 Figure 13 

Figs. 12 and 13 (case 1). — Primary basal cell (nonkeratinizing) epithelioma of 
the left bronchus. The tumor is composed of polyhedral cells arranged in columns 
and strands which anastomose and branch. They also form “tubules.” The 
gross appearance of the tumor is given in figure 12. 


the clinical characteristics of the growth, when added to the biologic 
potentialities of the bronchial basal cell, seem to favor the opinion that 
the cancer did not originate through metaplasia from the ciliated colum- 
nar epithelium, but developed as a result of protoplasia of the undiffer- 
entiated basal cells of the bronchial mucosa. 

In the following case the differentiation of these cells went one step 
further, leading to a typical keratinizing squamous cell carcinoma. 
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Case 2. — History . — A man, aged 64, entered the medical service of the hos- 
pital, complaining of cough and fever. Fourteen months before, lie had some 
wheezing and shortness of breath, which lasted for about six months. He entirely 
recovered from this and was well until six months before admission, when he 
began to have an unproductive but distressing cough which varied with the 
weather ; the cough grew worse during a cool spell and was increased by exertion. 
This condition had continued ; there was little sputum, but on one occasion tbe 
patient had hemoptysis. The only pain he had had was substernal and in the 
epigastrium after paroxysmal coughing. He had lost 10 pounds (4.5 Kg.) in the 
last year. The roentgen examination two months previous to admission to the 
hospital showed a rounded shadow just to the right of the heart shadow, sug- 
gestive of a mediastinal tumor. 

Examination . — Dulness was present over the right lower lobe with increased 
breath sounds, normal whispered voice and decreased tactile fremitus in this area. 
The heart was apparently displaced to the right. The temperature ranged between 
99.8 and 103.8 F. 

The roentgen examination on entrance showed marked clouding of the right 
base. The heart, trachea and mediastinum were displaced to this side. The 
"rounded shadow" originally noted was not evident, apparently being obscured by 
the heart shadow. 

The patient remained in the hospital twenty-two days during which time he 
lost about 10 pounds (4.5 Kg.). Except for signs of a slight amount of fluid 
in the right side of the chest, the clinical picture did not change. He was dis- 
charged, three weeks after admission, unimproved. 

Two weeks later, he was readmitted to the hospital. On physical examination, 
no marked changes were noted. The patient remained in the hospital three days, 
and was discharged with the diagnosis of carcinoma of the lungs. At home, he 
developed occasional hemoptysis. The cough and fever continued. He died about 
two years after the onset of the first symptoms. 

Xccropsy . — The necropsy was performed by Dr. S. B. Wolbach, fifteen hours 
post mortem. The body was poorly nourished and did not show any marks worthy 
of note. The peritoneal cavity, except for the presence of about 750 cc. of clear 
yellow fluid, was not remarkable. The pericardial cavity was distended with 
about 150 cc. of a dark red fluid, containing flecks of fibrin. The pericardial sur- 
faces were covered with a red, shaggy, adherent, fibrinous material. The heart 
was normal in size. The striking feature of the organ, in addition to the fibrinous 
exudate, was the presence of about fifteen elevated nodules from 4 to 12 mm. in 
diameter, which were distributed fairly uniformly over the right and left ven- 
tricles. On incision they were white, fairly firm and regular, and pressure caused 
droplets of white material to exude, which subsequent microscopic examination 
showed to be keratinized and necrotic epithelial cells. 

Chest : The ribs and sternum were adherent on the right side to a thickened 
pleura along the anterior border of the right lung, and to a hard, firm mass over- 
lying the ascending aorta. The tissues at the anterior mediastinum were edema- 
tous. The right pleural cavity was entirely obliterated by dense tissue. The left 
cavity was free and contained about 1 liter of clear, deep yellow liquid. 

Lungs : The right lung was freed by stripping the parietal pleura, and the 
lungs and heart were removed cn masse with the right side of the diaphragm. 
The pleura over the posterior border of the right lung ranged from 3 to 6 mm. 
in thickness, and consisted of dense, white, fibrous tissue with firmer white plaques, 
from 2 to 4 mm. thick, composed of friable tumor material.- There were a few 
pigmented lymph nodes at the anterior border of the diaphragm which contained 
numerous white nodules. 



FRIED— PRIMARY CARCINOMA OF LUNGS 


65 


When the trachea and bronchi were opened, the trachea, except for deep 
injection, was normal. The left primary bronchus also was normal. The right 
was practically occluded 2 cm. below the bifurcation (fig. 14). Anteriorly, the 
wall of the right primary bronchus was replaced by a friable, white tumor tissue 
which on pressure exuded soft, white material; on subsequent examination this 
proved to contain desquamated epithelial cells, the largest part of which were 
keratinized. The only branch of the right primary bronchus that could be found 
was one leading to the upper part of the right lobe, and the orifice of this bronchus 



Fig. 14 (case 2). — Primary squamous cell epithelioma (keratinizing) of the 
right bronchus, showing the dorsal aspect of both lungs, trachea and main bronchi. 
The tumor is present in the right bronchus and the right lung. The left bronchus 
is indicated by the arrow. 

was nearly completely occluded by tumor tissue Below, the bronchus ended 
abruptly in a mass of friable tumor, from 1 to 3 cm. thick, which extended down- 
ward along the inner posterior margin of the lung for a distance of 8 cm. 
Anteriorly, the tumor, which had replaced the wall of the primary bronchus, 
extended by direct continuity over the anterior surface of the aorta, forming a 
layer 1 cm. thick, which extended upward over the ascending portion of the arch. 
Two parallel incisions were made through the posterior borders of the lungs and 
showed that the whole lung was atelectatic, with here and there small bronchiec- 
tatic cavities. The whole of the upper lobe was tough and fibrous, and in the 
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peripheral portion of the lung were a few nodules, a few abundant in the lower 
lobe. The left lung was not incised but seemed to he normal. On the inner 
surface of the lower lobe, that is, in contact with the pericardium, there were 
two plaques of tumor, each a few millimeters thick and 1 cm. wide. The head 
was not opened. The other organs were normal. 

Microscopic Examination. — Lungs: The tumor grew without any definite 
arrangement. Nests or masses of cells were scattered over the sections surrounded 



Fig. 15 (case 2). — Primary squamous cell (keratinizing) epithelioma of the 
right bronchus. The tumor cells are arranged in nests without any definite archi- 
tecture. They show areas of keratinization and “pearl" formation. The gross 
appearance of the tumor is shown in figure 14. 


by thick bands of dense fibrous tissue. The tumor cells individually were large, 
polygonal or elongated and irregular in outline. The cytoplasm was finely granu- 
lar and stained blue. The vesicular nucleus occupied the greater part of the cell ; 
it was large, rich in chromatin and contained a centrally located, deep stained 
nucleolus. The cells varied slightly in size. Large cells with many nuclei, resem- 
bling giant cells, were encountered here and there. In many areas, mostly in the 
center of the tumor mass, the cells had a tendency to arrange themselves in con- 
centric layers. Here, the cells were usually larger than the tumor cells ; their 
cytoplasm was stained deep red with eosin, and the nucleus seemed generally to 
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be smaller. These masses of cells had the typical appearance of the cornified 
epithelium encountered in the so-called “pearls” of the epidermoid carcinoma. 
Here, also, there was a definite tendency to “pearl” formation (fig. 15). These 
keratinized masses were seen in practically all sections. The pulmonary tissue 
adjacent to the tumor, but free from the new growth, showed extensive fibrosis 
in dense and avascular areas and in areas rather loose and richly supplied with 
blood. Macrophages loaded with a brown pigment were disseminated occasionally 
among the tumor cells and, more conspicuously, in the preserved and compressed 
or distorted alveoli. Anthracosis and round cell infiltration were seen here and 
there. The pleura showed invasion by a tumor which displayed the characteristics 
of the main tumor. The lymphatics were greatly distended by tumor nodules, 
which occupied the greater part of their lumen. 

Esophagus : The tumor here was confined to the muscularis mucosa and sub- 
mucosa and was identical with the pulmonary tumor. It was sharply demarcated 
from the normal tissue. The esophageal mucosa was intact. Mitotic figures in 
the main tumor, as well as in the metastases, were rarely found. 

The pathologic diagnosis was epidermoid carcinoma originating in the right 
primary bronchus with metastases to the pleura, left lung, heart, regional lymph 
nodes and esophagus; hydrothorax (left); hemopericardium ; ascites; amyloid 
degeneration of the spleen, and passive congestion of the liver. 

Comment. — Here, then, is a cancer with histologic traits of a 
keratinizing epidermoid type which has led to widespread metastases. 
The problem of basal cell epithelioma and squamous cell epithelioma of 
the skin has been the source of numerous investigations. For par- 
ticulars on the subject, a recent study by Montgomery 19 may be con- 
sulted. 

Apparently in the lungs, too, this variety of cancer has its origin 
in the “basal” cell of the bronchial mucosa. 

CONCLUSIONS 

1. Carcinoma originating primarily in the lungs is bronchiogenic. 

2. There is evidence that when the disease is found in the lungs it 
results from a pathologic (excessive) regeneration following chronic 
inflammation of the bronchial tree. 

3. Of the three varieties of cells lining the bronchial mucosa, i.e., 
the ciliated columnar epithelium, the goblet cells and the “basal” cells, 
only the last are concerned in the process of regeneration of the 
bronchial mucous membrane. It is assumed, therefore, that these 
cells likewise serve as a sole matrix for primary bronchiogenic tumors. 

4. Similarly, primary squamous cell epitheliomas and basal cell 
epitheliomas of the lungs do not result from metaplasia of the pre- 
existing ciliated columnar epithelium, but originate through proto- 
plasia (indirect metaplasia) of the undifferentiated basal cell of the 
bronchial mucous membrane. 

19. Montgomery, H.: Basal Squamous Cell Epithelioma, Arch Dermat & 
Syph. 18:50 (July) 1928. 



MULTIPLE HEM ANGIOFIBROMA OF THE PUL- 
MONARY VALVE * 


MILTON G. BOHROD, M.D. 

CHICAGO 

In 1898, when Guth 1 reported the third case of a tumor on a car- 
diac valve, he wrote: “In spite of their relative rarity there is a 
copious literature concerning primary tumors of the heart.” From 
that time until this report of the twenty-fourth case the literature has 
grown immensely. About these small, harmless bodies and the related 
mural endocardial tumors much controversy has arisen, which has not 
yet subsided, for in Henke and Lubarsch’s new “Handbuch der 
spezielle pathologische Anatomic,” Rihbert devoted several pages to 
the discussion as to whether they are tumors. The discussion is all in 
the German literature, for, with the exception of the first few cases 
which were reported from France, the single report of Dean and 
Falconer 2 in England and the short report of Blumgart 3 in the 
United States, all the cases seem to have been found in Germany, 
Austria and Switzerland. 

It is peculiar that however much these tumors may differ among 
themselves, they are sufficiently alike to be grouped by every one who 
writes about them into a single group, and that between them and the 
various conditions which they are supposed to resemble, there are no 
intermediate stages. Variously referred to as myxomas, pseudo- 
myxomas or different kinds of fibromas, they may be divided into two 
groups according to location : those on the mural endocardium and 
those on the valves. Here the differences end, for histologically the 
two types resemble each other closely. The mural tumors, of which 
about seventy-five cases have been reported, may reach such large size 
as to fill an entire cardiac chamber, usually the auricle. In most cases 
they take their origin from the margin of the fossa ovalis. They are 
papillomatous, completely covered by endothelium, and are composed 
of loose tissue resembling myxomatous tissue. They may or may not 
contain many blood vessels or elastic fibers. They have been described 

* Submitted for publication, March 8, 1929. 

* From the Department of Pathology and Bacteriology, University of Illinois 
College of Medicine. 

1. Guth, H. : Ueber einem Fall von papillarem Myxom auf der Valvula 
tricuspidalis cordis, Pragr. med. Wchnschr. 23:85, 1898. 

2. Dean, G., and Falconer, A. W. : Primary Tumors of Cardiac Valves, 
J. Path. & Bact. 18 : 64 , 1913-1914. 

3. Blumgart, L. : A Tumor of the Mitral Valve, Am. J. M. Sc. 134 : 576 , 1907. 
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as myxomas (Ribbert 4 ), fibromas (Jaffe 5 ), fibro-angiomyxomas 
(Fabris, 0 Csemez 7 ) and hemangio-elastomyxomas (Brenner s ) by 
authors who think of them as neoplasms, and as organized thrombi 
by those who do not believe in their neoplastic origin (Stahr, 9 Godel, 10 
Thorel, 11 Schwartz 12 ). Similar structures have been reported in 
animals (Stahr, 9 Ackerknecht 13 ) . 

In twenty-three cases of valvular tumor nodules reported, five were 
tumors of the mitral, six of the aortic, eight of the tricuspid and four 
of the pulmonary valve. All of them were observed accidentally at 
necropsy on patients who died from other causes. The ages varied 
from 19 to 86 years ; the cases were about evenly distributed between 
the two sexes. Fourteen showed no signs of cardiac disease other than 
the tumors, three showed slight atheromatous thickenings of the valves, 
one an aneurysm of a mitral cusp, and only four showed evidences of 
chronic endocarditis. In view of the frequency of chronic endocar- 
ditis in any large necropsy material, the last mentioned observation is 
not significant. In only one case was there clinical evidence of endo- 
carditis (Leonhardt 14 ). Most of the tumors were pedunculated, but 
some were adherent to the valve by a broad base. A great many of 
them were papillary. All of them were single growths except those in 
the case of Boye (quoted by Husten 15 ) who, in an inaugural disserta- 
tion which I have been unable to obtain, reported a case of two tumors 
of the tricuspid valve. 

Twelve of the seventeen authors who reported cases of valvular 
tumors considered them as true tumors. Ribbert, 4 especially, empha- 

4. Ribbert, H. : Geschwiilstlehre, ed. 2,' Bonn, Cohen, 1914, p. 314. 

5. Jaffe, R. H. : Das Myxom des Herzens, Beitr. z. path. Anat. u. z. allg. 
Path. 64:533, 1918. 

6. Fabris, A. : Fibro-angio-myxomatose Neubildung des menschlichen Her- 
zens, Virchows Arch. f. path. Anat. 241:59, 1923. 

7. Csemez, H. : Zentralbl. f. Plerz. u. Gefasskr. 17:304, 1925. 

8. Brenner, F. : Das Haemangioelastomyx'oma cordis und seine Stellung 
unter den Myxomen des Herzens, Frankfurt. Ztschr. f. Path. 1:492, 1907. 

9. Stahr, H.: Ueber die sogenannte Endokardtumoren und ihre Entstehung, 
Virchows Arch. f. path. Anat. 199:162, 1910. 

10. Godel, A. : .Zur Kenntnis der primiiren Herzgeschwulste, Zentralbl. f. 
Herz. u. Gefasskr. 14:99, 1922. 

11. Thorel: Pathologie des Herzens-Lubarusch und Ostertag, Ergebn. d. 
Allg. Path. u. path. Anat. 14:11, 1910; Pathologie des Herzens, ibid. 17:11, 1915. 

12. Schwartz, D. : Ueber die sogenannten Myxome des Herzens, Virchows 
Arch. f. path. Anat. 264:747, 1927. 

13. Ackerknecht, in Joest: Spezielle patbologische Anatomie der Haustierc, 
Berlin, Richard Schoetz, 1919, vol. 4, pp. 317 and 466. 

14. Leonhardt, A. : Ueber Myxome des Herzens insbesondere der Herzklap- 
pen, Virchows Arch. f. path. Anat. 181:347, 1905. 

15. Husten, K. : Ueber Tumoren und Pseudotumoren des Endokards, Beitr. 
z. path. Anat. u. z. allg. Path. 71:132, 1923. 
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sized the true neoplastic nature of these bodies and thought most of 
them to he myxomas or angiomyxomas. He traced their origin to 
rests of myxomatous tissue which are sometimes found in otherwise 
normal valves. Authors, however, who have written about these reports 
have not been so unanimous. Those who consider the mural endocardial 
tumors as organized thrombi offer the same explanation for the val- 
vular bodies. Thorel , 11 in two reviews on cardiac disease, insisted that 
all the cardiac masses, mural and valvular, are organized thrombi. 
Kirch , 10 who wrote the latest review on cardiac disease, steered between 
these two views and said that some of them may he neoplasms and 
others organized thrombi. Other authors (Leonhardt , 11 Curtis 17 ) 
consider the tumors as the remains of old endocarditic lesions. The 
occasional discovery of concomitant chronic valvular endocarditis and 
the presence of lymphocytes and plasma cells within the tumors have 
been offered in support of their view. Zurhelle 1S reported a tumor- 
like body on the tricuspid valve the center of which was a large 
endothelial-lined blood space communicating with the right ventricle, 
the outside of which was connective tissue. He considered this growth 
as a persistent valvular blood cyst, such as is often found on the pul- 
monary valves of the new-horn infant, which had become partly organ- 
ized. He suggested that the organization of such persistent cysts might 
account for the polypoid valvular tumors. Koechlin, 1 ” who reported 
three cases of polypoid tumor, described in the same article thirty-five 
cases of Lambl’s excrescences, fine, threadlike filaments projecting from 
the noduli arantii of the aortic valve. He expressed the belief that the 
valvular tumors in his case, and possibly in all other cases, were modi- 
fied excrescences of this type. Leonhardt 11 had mentioned the same 
possibility several years before. 

In the following case multiple tumor nodules were found on the 
pulmonary valve of a young man dying from abscesses of the brain. A 
primary focus for the latter was not discovered, so that in this instance 
the determination of the neoplastic or infectious nature of these tumors 
is perhaps of more than academic interest. 

16. Kirch, E. : Pathologie des Herzens, Lubarsch-Ostertag, Ergebn. d. allg. 
Path. u. path. Anat. 22:1, 1927. 

17. Curtis: Note sur un tumeur de la valvule mitrale, Arch, de physiol, norm, 
et path., 1871-1872, vol. 4. 

18. Zurhelle, E. : Ueber ein aussergewohnlich grosses persistierendes Blut- 
knotchen an der Tricuspidalklappe eines Erwachsenen mit Bemerkungen iiber die 
Genese der sogenannten polyposen Herzklappenmyxome, Frankfurt. Ztschr. f. 
Path. 20:319, 1917. 

19. Koechlin, E. : Ueber primare Tumoren und papillomatose Exkreszenen 
der Herz klappen, Frankfurt. Ztschr. f. Path. 2:295, 1908. 
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REPORT OF CASE 

C. A., a white man, aged 20, entered the Research and Educational Hospital 
in coma. The history was obtained from his parents who were unusually cooper- 
ative but who knew little about his illness, which was recent, except that he had been 
complaining of severe headache and dizziness. So far as they knew, he had never 
had complaints referable to the heart. Signs of increased intracranial pressure 
and persistent high temperature and leukocytosis led 'to the diagnosis of probable 



Fig. 1. — Hemaugiofibroma of the pulmonary valve. 

abscess or tumor of the brain, and the neurologic department localized the lesion 
in the frontal lobe. The patient died after two days in the hospital. 

Necropsy performed within four hours after death showed, besides the peculiar 
condition of the heart, two abscesses in the right frontal lobe of the brain, right 
internal hydrocephalus, acute splenic tumor, cloudy swelling of the liver and 
kidneys and a slightly enlarged thymus gland. The tonsils appeared to be normal, 
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even under microscopic examination. The middle and internal ears and the acces- 
sory nasal sinuses were free from pathologic changes. The primary focus for 
the abscesses in the brain was not found. 

The pericardial sac was normal and contained no fluid. The heart weighed 
265 Gm. and was about the size of the patient’s fist. The myocardium was pale 
reddish-brown and firm In the left ventricle, it was 12 mm. thick ; in the right, 
3 mm. The mitral, aortic and tricuspid valves were smooth and thin and showed 
no abnormal condition. 

The right anterior and the posterior cusps of the pulmonary valve were of 
normal appearance. On the left anterior cusp (fig. 1) there were three spherical 



Fig. 2. — Section through two tumor nodules, the adjacent valve insertion and 
the pulmonary artery. Weigert’s stain for elastic tissue; X 10. 

bodies, 4 by 4 by 2 mm., 7 by 6 by 4 mm. and 6 by 4 by 3 mm , and one ovoid 
body 10 by 5 by 4 mm. ; all were attached to the ventricular aspect of the leaflet 
by broad bases without the intervention of pedicles. The ovoid body was attached 
at the junction of the valve leaflet and the ventricular endocardium and at the 
extreme left: the round bodies were also closer to the insertion of the cusp, 
leaving above them a free portion, from 3 to 4 mm. long, of normal valve tissue. 
The noduli arantii was normal. The surfaces of these nodules were smooth and 
reddish brown, with lighter orange-brown spots the size of a pin point. They 
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were of rubbery, elastic consistency. There were no thrombi attached to them, 
nor was there evidence of thrombosis elsewhere in the heart. The whole heart 
was fixed in Kaiserling's solution. Then a block was removed which included 
portions of two tumor nodules and their attachments, the cusp, the pulmonary 
artery and a small portion of the ventricular myocardium (fig. 2). Sections from 
this were stained with hemalum-eosin, van Gieson’s stain and Weigert’s stain for 
elastic fibers. 

Microscopic examination of the myocardium revealed no pathologic condition 
with the exception of occasional fine droplets of fat near the nuclei of a few of 
the fibers. Sections through the tumor nodules and the valve showed the following: 



Fig. 3. — Section through the attachment of the tumor. The darker strands 
stained red; the lighter thick walls around the vessels stained yellow. Van Gieson 
stain ; photographed through a green filter ; X MO. 


In the elastica stain a continuous heavy band of elastic tissue passed imme- 
diately beneath the subendothelial connective tissue of the valve, downward 
through the junction of the tumor and the valve to the ventricle and appeared 
just beneath the endothelial lining of the mural endocardium. Beneath this layer 
the valve appeared to be normal and contained no blood vessels or cellular infil- 
trates. Outside of this layer there was a triangular area the base of which was 
composed of the elastic layer described; the apex, of the fissure between the two 
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nodules, and the sides, of the nodules themselves. Within this area (fig. 3) there 
were wide, endothelial-lined blood spaces, the thick walls of which were made 
up of loose concentric layers of cells which stained yellow by the van Gieson 
method and which had long, spindle-shaped and round nuclei. In these walls 
there were many concentric rings of elastic tissue, one outer ring around each 
vessel being more prominent than the rest. The tissue between these vessels was 
made up of relatively acellular connective tissue which stained red by the van 
Gieson method. 

The tip of this triangle, at the junction of the two nodules, was rich in short, 
thin elastic fibers The tumor nodules were completely enveloped by a single 



Fig. 4 — Section through the interior of the tumor. Note the mantles of cells 
around all the small vessels. Hemalum and eosin ; X 300. 


layer of flat endothelial cells. Immediately beneath this, there was a thin layer 
staining pink by the van Gieson method and containing long, spindle-shaped 
nuclei arranged parallel to the surface. The interiors of the nodules were similar 
and were composed of blood vessels and interstitial connective tissue (fig. 4). The 
blood vessels were numerous and diffusely scattered in all parts of the tumors 
except in the subendothelial connective tissue, in which they were entirely absent. 
In some places they were separated from each other by only a few cells, and 
made up almost all the tissue. They varied much in sire, but, except for the 
capillaries, which were few, they all showed essentially the same structure. The 
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linings were prominent; the endothelium-like cells were numerous and bulged into 
the lumen of the vessel. Around these there appeared concentric rings of cells 
that stained yellow by the van Gieson stain and contained large, plump, spindle- 
shaped nuclei arranged concentrically around the lumen. Even the smallest ves- 
sels of capillary size contained at least two such rings of cells and the larger ones 
from five to eight, so that in most cases the thickness of the vessel wall exceeded 
that of the lumen. There was no division into layers in even the largest vessels ; 
at most, the innermost layer was slightly more prominent than the rest. In the 
largest vessels, a few elastic fibers could be made out, but most of them contained 
no such fibers. The interstitial tissue was made up largely of long, spindle-shaped 
cells with thin, cigar-shaped nuclei. It was everywhere cellular; in some places 
it was loose, and the cells assumed a stellate appearance with long, branching 
processes, which gave it the appearance of myxomatous tissue. This myxomatoid 
tissue was especially marked near the free margin of the tumors. Clumps of 
golden yellowish-brown pigment were found in several places, especially near the 
base of the tumors. Lymphocytes in small numbers were found scattered through 
the attached portions of the tumors, and a few plasma cells were seen. One 
small accumulation of lymphocytes was found at the base of one of the tumors. 

COMMENT 

In this case there seemed to be a neoplastic process. The most 
striking structures were the vessels. Identical pictures were seen by 
Brenner 8 in what he called a hemangio-elastomyxoma attached to the 
fossa ovalis ; he aptly described these vessels as consisting of a mantle 
of several layers of round and elongated cells, not divided into layers. 
Such vessels are seen in the embryo and remind one again of Ribbert’s 
contention that these valvular tumors originate from embryonic rests 
within the valves. The other changes may be considered as retro- 
gressive. Hemorrhages within benign tumors are not uncommon, and 
in a tumor situated on a valve which moves up and down at the rate of 
from sixty to eighty times a minute they are rather to be expected. 
The accumulation of lymphocytes and plasma cells about such liberated 
blood pigment is also not unusual. 

It is noteworthy that in spite of the large size of the nodules and 
in the complete absence of portions of thrombi or definitely inflam- 
matory tissue from which they may have arisen there should be no 
avidence of shrinking such as invariably occurs in the process of 
organization. This was emphasized by Ribbert , 20 who maintained 
that the endocardium is incapable even of organizing such large throm- 
botic masses. In the cases of mural tumors this is even more striking, 
for in a tumor filling an entire dilated auricle no contraction of scar 
tissue is seen. The tumors in this case, as in most others, are cellular 
and appear to he growing. Their apparent encapsulation by typical 

20. Ribbert, H., in Henke and Lubarsch : Handbucli der spezielle pathologische 
Anatomic, Berlin, Julius Springer. 1924, vol. 2, p. 276. 
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connective tissue which seems to be separate from the tumor proper is 
also suggestive of a neoplastic process. 

In a general survey of all the cases reported it seems to me to he 
necessary to consider the etiology of the valvular and mural endocardial 
tumors together because of their similarity. In both types the great 
infrequency of other cardiac changes, during life and post mortem, is 
striking, especially in view of the frequency of both intracardiac throm- 
boses and endocarditis as primary causes of death and as incidental 
necropsy observations. A rare consequence of a common chronic con- 
dition, without any signs of that condition in the greatest number of 
cases, is not likely to occur. The entire absence of stages intermediate 
between thrombi or infective vegetations and these tumors is also note- 
worthy. In every case either the condition is definitely a thrombus or 
it is a peculiar “pseudomyxoma’* which the observer thinks may have 
been a thrombus ; never does he seem to be uncertain into which class to 
put them. When the tumors are papillary, this character is considered, 
especially by Jaffe 5 and Ribbert, to be that of a blastomatous growth. 

The suggestion of Zurhclle 1S that these tumors are organized blood 
cysts may apply in a few cases, but the same arguments against other 
thrombotic processes apply here as well. Koechlin’s hypothesis that 
the valvular tumors are modified Lambl’s excrescences is, I think, 
untenable in view of his own report of thirty-five cases of typical 
excrescences, all similarly situated and similarly constructed, con- 
trasted with his three tumors which, while all different, resembled each 
other much more than they did the Lambl bodies. 

Finally, in spite of the rarity of all tumors of the heart, secondary 
as well as primary, primary sarcomas originating in the endocardium 
do occur (Husten , 15 Karrenstein 21 ), and wherever there are malignant 
mesenchymal tumors, benign tumors may also occur. Raw 22 has even 
described a tumor in the right auricle which microscopically resembled 
a soft fibroma and which had caused metastases of similar structure 
in the liver. 

In view of these considerations, the contention of Thorel that almost 
none of these endocardial masses is a neoplasm cannot be entertained, 
and the statement of Ribbert that they are all true tumors is probably 
closer to the truth . 23 

21. Karrenstein : Ein Fall von Fibroelastomyxom cles Herzens und Kasuis- 
tisches zur Frage der Herzgeschwiilste besonders der Myxome, Virchows Arch, 
f. path. Anat. 194:127, 1508. 

22. Raw, N.: Brit. M. J. 2:1335, 1898. 

23. Debove : Bull, et mem. de la Soc. anat. de Paris, 1873. Reitman : Ztschr. 
f. Heilk., 1905, vol. 26. Djewitzki: Virchows Arch. f. path. Anat. 185:14, 1906. 
Forel : Internat. Clin. 4:147, 1919. Staffel, quoted by Kirch (footnote 16). Hage- 
dorn: Centralbl. f. allg. Path. 19:825, 1908. Simmonds: Mimchen. med. 
Wchnschr. 55:1154, 1908. Steinhaus: Centralbl. f. allg. Path., 1899, vol. 10. 
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SUMMARY 

A case is reported in which four distinct tumor nodules were found 
on the ventricular surface of a cusp of the pulmonary valve. 

The tumors are considered to be true benign neoplasms, specifically 
hemangiofibromas. 

A review of the literature indicates that most, if not all, of the 
tumor-like endocardial structures previously classed by some authors 
as pseudomyxomatous, organizing thrombi, as well as the valvular 
tumors, are true neoplasms. 



Laboratory Methods and Technical Notes 


A SIMPLE INEXPENSIVE PHOTOMICROGRAPHIC 

APPARATUS * 

WILLIAM II. FELDMAN, D.V.M., M.Sc. 

ROCHESTER, MINN. 

Some one has said, in effect, that one picture is worth a thousand 
words. This is- particularly apropos in the respective fields of biology, 
in which it is often desirable to supplement a written description by 
photographic illustrations. Because of the large investment necessary to 
secure photomicrographic outfits such as are catalogued by the various 
manufacturers, many who might in time become proficient in this 
fascinating branch of photography are denied the opportunity to try 
their hand at it. Although photography with a hand camera is so simple 
that even children may secure satisfactory results, photography with the 
aid of a microscope is for the majority clothed in a certain amount of 
mystery. As a consequence, many contributors to scientific literature 
either resort to drawings or, perhaps, omit illustrations which frequently 
would constitute the most valuable part of their publications. There 
are others who depend on a commercial photographer or a technician to 
supply photomicrographic illustrations. These illustrations are not 
always of the highest standard of excellence, and an otherwise 
meritorious contribution is often relegated to mediocrity because of 
abominations of the photographer’s art. 

To secure photomicrographs of excellent quality is not difficult when 
a relatively simple homemade apparatus is used, nor is it necessary for 
the average worker to have had extensive training in photography 
before satisfactory results can be obtained. Of course, knowledge of 
practical photography is helpful and should enable one to attain satisfac- 
tory results in a shorter time than would be possible without such 
experience. 

Once mastered, photomicrography exerts continued fascination, and 
as a consequence, more and better pictures are obtained for the many 
purposes for which photographs are required to assist in telling the story 
or to complete records and files. After one has experienced the satisfac- 
tion of making photomicrographs, one would be reluctant to depend on 
another for this work. 


* Submitted for publication, April 12, 1929. 

*From the Division of Experimental Surgery and Pathology, The Mayo 
Foundation. 
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THE APPARATUS 

For nearly two years I have been making photomicrographs with an outfit 
which, with the exception of the microscope, was assembled from various odds 
and ends of laboratory equipment already available. A similar apparatus could 
probably be assembled at a total expenditure of SSO or less, and the results 
obtainable in work as a routine are comparable with those secured b> the more 
complicated, expensive outfits. 

The respective items used to assemble the outfit consisted of a microscope, 
a camera with a view of 5 to 7 inches, from which the lens and shutter were 
removed, two planoconvex condenser lenses suspended on a ring stand, a flat 
museum jar 5 by 4 by 0.75 inches to hold the liquid filter and a high power 
mazda microscopic lamp. 

The apparatus should be assembled on a rigid table of such height as to render 
its manipulation convenient. The table should be approximately 24 inches wide 
and 5 feet and 6 inches long. The camera is first firmly attached to a one-half inch 



The assembled outfit; the relative positions of the respective parts of the 
apparatus are shown. 

pine board which will elevate it sufficiently to permit the operation of the pinion 
which controls the movement of the bellows forward and backward. By the use 
of “U” clamps, and bolts with wing nuts, the base of the camera is attached at 
one end of the table in the middle line. The microscope is mounted directly in 
front of the camera, the front portion of which may be adjusted to coincide with 
the height of the draw tube of the microscope when the instrument is in the 
horizontal position. If the lens and shutter arc removed from the ordinary lens 
board, the opening is of a convenient size for the insertion of the objective of 
the microscope. It is not necessary that this union be tight; light can be excluded 
satisfactorily by wrapping a piece of black cloth around the draw tube just in 
front of the lens board. The microscope is held in place by a bolt which passes 
through the top of the table and through a piece of steel about 5 inches long and 
one fourth of an inch thick which is laid across both arms of the microscope 
stand. With a wing nut the instrument can be readily adjusted or removed if 
desired. At the other end of the table, at an approximate distance of 30 inches 
tram the substage condensing lens of the microscope, the source of light should 
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be placed. I have had best success with a 400 watt, 110 volt mazda lamp, such 

as is available for dark-field illumination or other microscopic work. The style 

shown in the accompanying figure can be highly recommended. It is important 
that the camera, the microscope and the source of light be so adjusted as to be 
on the same plane and in exact alinement. Much adjusting is often necessary 
in order to achieve this result. At an approximate distance of 18 inches in front 
of the lamp the glass receptacle containing the ray filter should be placed. 

Although the base on which this rests should be rigid, the glass cell containing 

the filter should not be attached thereon, since it is important that this part of the 
equipment be readily removed while the adjustments preliminary to exposures 
are being made. Between the color filter and the microscope, two condensing 
lenses should be mounted as shown in the accompanying figure. The source of 
light should be controlled by a hand switch which obviates the necessity of a 
shutter in making exposures. After the equipment is assembled the light should 
be turned on and an attempt made to center an intense point of light from the 
condensing lens on the closed diaphragm of the microscope. In order to secure 
maximal illumination evenly over the exposed field it is imperative that all parts 
of the instrument be in perfect alinement. and this can be obtained only by 
careful preliminary adjustments. 

When in use it is important that the apparatus be placed in a room free from 
vibrations of the floor. A basement room, with a concrete floor, serves admirably. 

One of the most important features of this apparatus is the evenness of the 
source of light compared with the type of equipment in which the less constant, 
although more intense, arc light is used. After experience with both types of 
lights, it is my opinion that for average work as a routine the incandescent lamp 
operated on the ordinary A-C current is much to be preferred. Although the 
exposures are necessarily much longer when the incandescent bulb is used, the 
results obtained more than compensate for the added time required. 

SUMMARY 

simple inexpensive photographic apparatus, which may be assem- 
bled from various items of equipment that are available in a laboratory 
and that may have been secured for other purposes, is described. 



General Review 


RECENT WORK ON THE EFFECTS OF INANITION AND 
MALNUTRITION ON GROWTH AND STRUCTURE 

C. M. JACKSON, M.D. 

MINNEAPOLIS . 

(Continued from page 1078) 

EFFECTS OF A DEFICIENCY OF VITAMINS 

First may be mentioned certain papers dealing with the effects of 
a deficiency of vitamins in general, either of a multiple shortage of the 
vitamins or of a shortage of vitamins complicated by a deficiency in 
other dietary factors. 

Suzuki (1924) concluded that nephritis (or nephrosis) in the rabbit 
or in man may he caused either by infection or by toxic products arising 
from a disturbance of the intermediary metabolism through a deficiency 
of vitamins (or of similar substances). The principle of metabolic 
toxins was held to apply also to many other disorders, such as rickets, 
acute atrophy of the liver, pernicious anemia, Band’s disease and the 
leukemias. Abels (1924, 1925) pointed out that in avitaminosis 
(especially that due to a deficiency of vitamins B and C) the symptoms 
result from (o) dystrophy, or structural changes in the tissues; and 
( b ) dysergy or lack of resistance of the tissues to infections. Accord- 
ing to Cramer and Kingsbury (1924), a deficiency in vitamin A does 
not markedly affect the general humoral defenses of the body, hut 
predisposes to infection through lesions in the local defenses, especially 
in the mucosae of the conjunctiva and of the respiratory and intestinal 
tracts. The importance of a deficiency of vitamins in reducing the 
resistance to infections was also recognized by Mellanbv (1926), 
Eicholz and Kreitmaier (1928), Sherman and Burtis (1928) and many 
other investigators. The reason why a deficiency of vitamins (like 
inanition in general) reduces the resistance to infection is not entirely 
clear. Presumably the vitality of the cells and the tissues of the host 
is reduced relatively more than the vitality of the parasitic organisms. 
This theory is in agreement with observations indicating that the vita- 
min requirements for bacterial growth are somewhat different from 
those for the growth of the higher animals. The recent literature on 
this topic was reviewed by Uyei (1927). 

Heaton (1926) showed by tissue cultures of chick embryos that the 
requirement for "growth hormones*’ or vitamins varies greatlv amoiF 

*■ i) 
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the various tissues. In a solution of yeast, the cell growth of heart 
muscle was inhibited, while that of skin and intestine was not. The 
substance in yeast which promoted the epithelial growth was apparently 
the antineuritic vitamin B. 

Since vitamins are essential to the normal growth of tissues, an 
imbalance or deficiency of vitamins may produce various abnormalities, 
lorstad (1925) showed that the reaction of the subcutaneous connective 
tissue cells to coal tar in the white rat was modified by the presence or 
absence of vitamins A and B. The work of Fujimaki and Saiki in rela- 
tion to carcinoma will he reviewed later in the discussion of vitamin A. 
Ludwig (1926) found that an inoculation of carcinoma usually failed 
in mice and rats on a vitamin-free diet, whereas it succeeded in normally 
fed controls. Erdmann. Haagcn and Bornstein (1927) did not observe 
any visceral cancer in rats on diets with a low content of vitamin 
(similar to those used by Saiki) ; hut they found two cases of subcu- 
taneous adenocarcinoma (of mammary origin?) appearing in them. The 
authors believed that a deficiency of vitamins affects especially the 
reticulo-endothelial system. Erdmann and Haagcn (1928) concluded 
that diets unbalanced in respect to vitamins favor the origin and 
development of tumors in rats. 

Peller and Bass (1924) found the average weight of the human 
new-horn less in the winter than in the summer. This they ascribed to 
a deficiency of vitamins in the maternal diet during the winter. Abels 
(1926) claimed that for the same reason the average weight of the new- 
born in Vienna was decreased during the winter after the war. Most 
authors, however, do not find a significant decrease in the average birth- 
weight during the famine that was imposed by the war. 

Glanzmann (1923) fed young rats for long periods on a vitamin- 
free diet of casein, starch, sugar, agar and salts. Growth was retarded, 
and finally a loss in weight occurred with marked atrophy of the liver 
and lymphoid tissues. The most striking change found in cell struc- 
ture was an extensive nuclear pyknosis, which was ascribed to a dis- 
turbance in the colloidal conditions of the cell protoplasm. (In this 
connection Guggisberg’s results, commented on in this paper under the 
head of deficiency of vitamin A, may also be referred to.) In rats on 
a similar vitamin-free diet, Stammers (1926) found marked loss in 
weight. Hypertrophy of the suprarenal glands was absent and little, 
if any, decrease occurred in the lipoid content of the cortex. 

Henriksen (1925, 1925a) fed rats and guinea-pigs on a diet of oats 
and water (deficient in protein and salts, as well as in vitamins). He 
found extensive cell atrophy and degeneration in the liver, spleen, kid- 
neys and suprarenal glands, as well as in the muscle and nervous tissues. 
The deficiency of vitamins, according to Henriksen, affects primarily the 
cell nuclei, probably through their component of bound fat. Spadolini 
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(1923) described an atrophic degeneration of the parathyroids in cats 
fed an avitaminic diet of autoclaved meat. 

Banu and Heresco '(1925) studied the effects of a multiple deficiency 
of vitamins on growth and hone structure in puppies. Junkersdorf and 
Jonen (1925) found serious retardation of development in puppies fed 
with a flour gruel that was deficient in protein as well as in vitamins. A 
peculiar disappearance of the pigment in the hall of the foot was noted. 
Groebbels (1923) likewise observed depigmentation in frog tadpoles 
( Rana temp or aria) on a vitamin-free diet. Kopec (1927) studied the 
effect of vitamin variation in the development of the moth, Lymnantria 
dispar. 

That there is some undetermined dietary factor essential for the 
utilization of fat hy the body was indicated by the work of Richardson 
(1925). She noted that when young rats were fed on certain apparently 
normal and balanced diets of highly purified foods, with the addition 
of the known vitamins, there was, nevertheless, in some cases a failure 
of growth with the frequent occurrence of greasy skin and hair. 

General reviews of ‘the results of previous work on the various 
vitamin deficiencies were given by McCollum and Simmonds (1925), 
Williams, McCarrison, Cramer and Findlay (1925), Doyle (1925a), 
Berg (1927), Stepp and Gyorgy (1927) and Plimmer (1928). Parrino 
and Lepanto (1925) compared the effects (especially the changes in the 
blood) of simple inanition and of a deficiency of vitamins in pigeons and 
guinea-pigs. The relationship of a deficiency of vitamins to pediatrics 
was discussed hy Reyher (1925). The anemia and urolithiasis produced 
by McCarrison (1927a, 1927b) with a variously deficient diet will be 
mentioned later. 

Effects of a Deficiency of Vitamin A (Antix erotic) . — Recent work 
confirms previous conclusions that deficiency of vitamin A prevents 
growth and development in the young and lowers resistance to infections 
(Cramer and Kingsbury,. 1924; Sherman and MacLeod, 1924; 1925; 
Sherman and Burtis, 1928; Green and Mellanby, 1928). These infec- 
tions are not specific for the ophthalmic tract as was formerly believed, 
but (as discovered by Mori) they involve also various other organs and 
systems. (The results reported by Bloch in 1924 may be brought into' 
comparison here.) The local conditions in the corneal region (desicca- 
tion due to decreased lacrimal secretion) can scarcely account for the 
lesions in other organs. In many regions, a peculiar dystrophy of the 
epithelial cells appears, with a tendency to xerosis or hyperkeratosis, and 
possibly also malignant changes, as will be shown later. 

The calf must now be added to the list of animals for which vita- 
min A is indispensable, as shown by Jones, Eckles and Palmer (1926). 
The typical symptoms of a deficiency of vitamin A appear in this species, 
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including the failure to grow, xerophthalmia, respiratory troubles, diar- 
rhea and death. Recovery is possible on the addition of cod liver oil 
to the diet. Beard (1926) found that vitamin A is likewise necessary 
for the normal growth of the white mouse; hut that the xerophthalmia 
does not appear to he characteristic for this species. According to 
Wolbach and Howe (1928), the ocular changes in the guinea-pig are 
also comparatively slight. 

The effects of a deficiency of vitamin A will he grouped for con- 
venience under the head of the various organs involved. The earlier 
literature on this subject was reviewed in my former work (Tackson, 
1925). 

Visual Apparatus : In young rabbits fed “bean curd dregs,’’ 
Okamoto ( 1925) observed the development of rickets (due to a deficiency 
of vitamin D), and at a later period the typical symptoms of xerophthal- 
mia, with corneal ulceration and perforation in extreme cases. 

The experimental study of the characteristic ophthalmic disorder 
has been done chiefly on rats. Osborne, Mendel and Cannon (1924) 
noted ophthalmia appearing in about 60 per cent of 493 albino rats that 
for twenty days or more were on diets containing little, if any, vitamin A. 
Cases in which the ophthalmia failed to appear (likewise the negative 
results of Heijinian) were ascribed to a variation in the body's storage 
of the vitamin, or in the amount remaining in the incompletely purified 
diets. The age factor was emphasized by Sherman and Storms (1925). 
They found that the characteristic ophthalmia before death developed 
in three fourths of the rats placed at the age of 1 month on a diet 
deficient in vitamin A, but in only one fourth of those placed on the 
same diet at from 2 to 9 months of age. Mori (1922) described atrophic 
and degenerative changes in the epithelium of the lacrimal gland, asso- 
ciated with deficient lacrimal secretion and resulting in desiccation and 
keratomalacia. In the meibomian ducts, xerosis was observed, which 
sometimes caused occlusion and retention cysts. The lesions in the 
salivary glands and in the respiratory tract will be mentioned later. 

Yudkin (1924, 1926) also made a careful histologic study of the 
visual apparatus at various stages of the typical disorder in young white 
•rats. His results tend to confirm the theory that the condition of the 
eye is due primarily to the altered secretion of the paraocular glands, 
permitting bacterial infection. The disturbance appears more rapid and 
severe when the diet lacks another factor (such as phosphorus) in 
addition to vitamin A. Findlay (1925) found a decrease in the 
lysozyme content of the tears, which would increase the tendency of the 
eyes to infection during the deficiency of vitamin A. 

A thorough study of the various organs of young albino rats on a 
diet deficient in vitamin A by Wolbach and Howe (1925a, 1925c, 1925d) 
revealed a characteristic involvement of the epithelial tissues far more 
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widespread than was observed by Mori. The glandular epithelium of 
the body in general underwent atrophy. In many regions, including the 
gland-ducts and mucous surfaces of the ocular, respiratory, alimentary 
and genito-urinary tracts, the epithelium presented focal proliferation 
with a pronounced tendency to keratinization in the superficial cells. 
Sometimes cysts and abscesses occurred. “In a few of our animals the 
behavior of the replacing epithelium in respect to numbers of mitotic 
figures and response on the part of the connective tissue and blood 
vessels suggests the acquisition of neoplastic properties. While the 
epitheliums which are the seats of these changes are largely of covering 
types, glandular epithelium is involved, specifically in the paraocular 
and salivary glands.” Significant changes in the mitochondria were not 
found. The study of the visual apparatus included the eye, conjunctiva, 
cornea and glands (lacrimal, harderian, meibomian). The other organs 
will be mentioned later. Wolbach and Howe also studied the tissues 
from the fatal case in man reported by Wilson and DuBois (to be men- 
tioned later). They found widespread keratinization similar to that 
occurring in the rat. The process of keratinization in the guinea-pig 
was also described in detail by Wolbach and Howe (1928). 

The results reported by Mori and by Wolbach and Howe were 
confirmed by Manville (1925) and Freudenthal (1927, 1928) in experi- 
ments on rats. Manville concluded that the primary effect of a 
deficiency of vitamin A is a generalized decrease in glandular activity, 
resulting in xerosis of the eye and other regions (mouth, salivary glands, 
respiratory tract, skin), making possible a secondary bacterial invasion 
in these regions. Frontali (1926) also noted retarded growth and 
typical keratomalacia, together with infections of the urinary tract (to 
be mentioned later). 

In rats subjected to diets deficient in vitamin A, Holm (1925) noted 
certain symptoms (enophthalmos, loss of hair at the ciliary edges, 
peculiar, reddish brown secretion) not appearing in human beings with 
the same disease. In individual rats much exposed to light, hemeralopia 
(day-blindness) could be demonstrated, as in man. This condition is 
perhaps to be explained by the further work of Fridericia and Holm 
(1925). They found that the visual purple was not affected by vita- 
min A starvation in darkness ; but when the retina had been bleached 
by exposure to light, the i-egeneration of the visual purple was delayed 
in the test rats. This abnormality appeared much more pronounced in 
the albinos than in the pigmented (pied) rats, on account of the retinal 
pigment in the latter. 

The results of recent studies of the effects of a deficiency of vita- 
min A in the human species are in close agreement with the results of 
the experiments on animals. Wilson and DuBois (1923) reported a 
detailed necropsy in a fatal case of keratomalacia in an infant fed for 
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three months on a dilution of condensed milk. A corneal ulcer had 
perforated nineteen days before death. The histologic results included 
inflammatory changes in the pancreas and in the lacrimal and salivary 
glands, and keratinization of the epithelium of the trachea, bronchi, 
uterine mucosa and pancreatic and submaxillary ducts. The desquama- 
tion of keratinized epithelium resulted in pancreatic cysts and bron- 
chiectases. The ophthalmic changes were characteristic, as they were 
also in four cases reported by Wagner ( 1924) and one by Schwartz 
(1925). 

Guiral (1924) described the symptoms in about sixty cases of 
keratomalacia in Cuban infants fed on milk from which the cream had 
been removed. There were conjunctivitis and deficient lacrimation. 
The cornea was sometimes apparently destroyed without visible pus or 
other bacterial complications. The feeding of orange juice caused a 
rapid recovery. Stranskv (1924) presented six cases in infants, and 
Adamantiadis (1925) five cases of varied severity in malnourished chil- 
dren. Bloch (1924) described the ophthalmic lesions occurring in 
Danish children. Widmark (1924) reached similar conclusions, based 
chiefly on the work of the Danish ophthalmologist, Blegvad. Accord- 
ing to this work, xerophthalmia is to be considered as. essentially, a 
general disturbance of nutrition, with a loss of resistance to infections. 
The disorder of the eve is only a partial symptom, appearing rather late. 
Corneal perforation may occur, resulting in blindness. In adults, the 
disorder is usually arrested at an early stage, associated with hemeralopia 
(meaning night-blindness; usually designated as nyctalopia). Abels 
(1927) stated that women are less susceptible to hemeralopia, on account 
of the greater amount of body fat with which the storage of vitamin is 
associated. 

Harman (1925) described the disorder known as phlyctenular con- 
junctivitis, which among London school children ranks next to ophthal- 
mia neonatorum as a cause of blindness from superficial inflammation. 
He concluded that the chief cause is malnutrition, but does not mention 
the possible relationship of this disorder to a deficiency of vitamin A. 

By feeding the mothers on a modification of McCollum’s rachitic 
diet (a mixture of corn meal, white flour, wheat bran, gelatin, calcium 
chloride and sodium chloride), von Szily and Eckstein (1923) pro- 
duced, they said, cataract in the eyes of the nursing white rats. The 
rats were retarded in growth but did not show signs of rickets. In 
addition to being deficient in vitamin A (which was considered the most 
important), the diet was also lacking in fat and phosphorus. Stepp 
and Friedemvald (1924) and Stepp (1925) were unable to confirm this 
result, but von Szily and Eckstein (1925) ascribed this failure to the 
use of a different diet. They confirmed their original result by new 
experiments, and suggested the possibility of a new “anticataract vita- 
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min Z.” Jess (1925), however, not only failed to confirm the results of 
von Szily and Eckstein, but found cataract occurring spontaneously to 
a variable degree in about one third of 150 white rats. examined. It 
appeared to be hereditary in some families. This observation threw 
great doubt on the whole question of experimental cataract, which 
awaits further investigation. 

Respiratory Tract: Among the effects of a deficiency of vitamin A 
in rats, Mori (1922) observed cornification of the laryngeal epithelium, 
which became thickened and infiltrated with pus cells. The xerosis 
gradually involved the trachea and became complicated by an inflamma- 
tory condition of the trachea and lungs, which in some cases terminated 
in bronchopneumonia. Sherman and MacLeod (1924, 4925) also 
emphasized the increased susceptibility to infection and especially the 
tendency to diseases of the lungs appearing in young adult rats. Man- 
ville (1925) mentioned the occurrence of xerosis in the larynx, and of 
pyogenic infections in the nasal sinuses, the middle ear and the lungs. 
Wolbach and Howe (1925a, 1925c, 1925d) found the process of hyper- 
keratosis, with transformation of various epithelia into the stratified 
squamous form, “practically constant in the upper respiratory tract, 
including the whole of the nasal passages, larynx, trachea and bronchi.” 
The lungs show secondary changes, due chiefly to occlusion of the 
bronchi with desquamated keratinized cells, i.e., bronchiectases, with or 
without infection. They later (1928) described similar changes in 
guinea-pigs on diets deficient in vitamin A. Similar results were 
obtained in rats by Goldblatt and Benischek (1927). Respiratory 
troubles were mentioned also by Jones, Eckles and Palmer (1926) as 
one of the symptoms of a deficiency of vitamin A in calves. 

Alimentary Tract: Gastro-intestinal disorders are common in many 
forms of malnutrition, including that due to a deficiency of vitamin A. 
Cramer (1923) held that one specific function of vitamin A is to 
maintain the integrity of the intestinal mucosa, thus preventing bac- 
terial invasion. Guiral (1924) observed that infants on a diet of 
skimmed milk are likely to develop diarrhea in addition to keratomalacia. 
A watery diet is contra-indicated, because the associated deficiency in 
all vitamins intensifies the disorder. Diarrhea is also mentioned as 
one of the symptoms of a deficiency of vitamin A in young rabbits 
(Okamoto) and in calves (Jones, Eckles and Palmer). 

Mori (1922) found normal cornification in the oral mucosa of rats 
on diets deficient in vitamin A. The salivary glands (parotid, sub- 
maxillary and sublingual), however, showed atrophic epithelium with 
deficient secretion. The epithelium of the salivary ducts often pre- 
sented a remarkable degree of cornification and desquamation, occluding 
the lumen so as to form retention cysts and abscesses. Manville (1925) 
mentioned xerosis of the mouth, with oral, lingual and salivary 
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abscesses. Sherman and Munsell (1925) noted pus in one or more of 
the glands at the base of the tongue in 76 per cent of the cases. Wolbach 
and Howe (1925a, 1925c, 1925d) found the specific keratosis appear- 
ing in the salivary and accessory glands of the mouth and pharynx, and 
more rarely in the pancreas (especially in the ducts). Abscess-like 
cavities may occur, with yellowish, cheesy content from desquamated, 
keratinized epithelium. Goldblatt and Benischek (1927) observed 
similar lesions and emphasized especially the occurrence of abscesses 
at the base of the tongue. Fujimaki and others (1927) did not find 
anj' definite changes in the epithelium of the esophagus in test rats. 

Lesions of the teeth were observed in albino rats deficient in vitamin 
A by Jackson (1925a). The incisor teeth appeared chalky-white, 
irregular and sometimes broken. The upper incisors were sometimes 
greatly elongated, failing to articulate with the lower. Wolbach and 
Howe ( 1925d) noted hut few gross changes in the teeth of their test 
rats, although there was a variable atrophy of the odontoblasts and an 
irregular formation of dentine. Marshall (1927) observed attrition 
and abrasion of the tooth surface in both the test rats and the normal 
controls. Caries appeared in the adult test rats, but not in the younger 
ones. Lesions of the pulp, such as abscesses and calcification, were 
demonstrable in teeth that did not show caries as well as in those with 
caries. Although caries was apparently produced hv the deficiency of 
vitamin A, it was not altered or arrested by a later addition of vitamin 
A to the diet. 

Although Wolbach and Howe did not find any changes in the 
epithelial lining of the stomach and the intestines, they mentioned that 
the proliferative changes in other regions suggested the acquisition of 
neoplastic properties. Pappenheimer and Larimore (1923) observed 
gastric lesions in twenty of thirty-six rats on diets variously deficient. 
The addition of cod liver oil to a diet deficient in a fat-soluble vitamin 
afforded complete protection. Lesions were not found in forty-three 
rats on adequate diet. The lesions included an inflammatory edema of 
the mucosa and the submucosa, with a marked cellular reaction and 
localized ulceration. They occurred near the ridge at the junction of 
the fore-stomach and the glandular stomach. In a later study ( 1924 ), 
the gastric lesions were found in sixty-eight (61 per cent) of 112 rats 
on deficient diets, and in only five (7 per cent) of sixty-six controls; 
but an irritation by ingested hairs was thought to have been an important 
pathogenic factor. 

Reference was made in a previous paragraph to the epithelial 
changes produced by Fujimaki and his associates (1927, 1927a) (Saiki 
1927). The vitamin A deficient diet of casein, dextrin, olive oil, salt 
mixture and yeast was fed to young or adult rats for periods varying 
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from 58 to 318 days. The location and frequency of the most definite 
epithelial changes produced were summarized as follows: 

Tablc 1 .—The Epithelial Changes Caused in Rats by a Diet Deficient in 
Vitamin A (as Observed by Fujimaki and His Co-Workers) 


Degrees of Hyperkeratosis and Atypical Epithelial 
Growth with Incidence of Each 

-A — 


Organs in Which 
Lesions Occurred 

Number 
of Rats 

r 

Marked 

Moderate 

Slight or Absent 

Fores tonmeh 

to 

5 (10%) 

12 (24%) 

32 (C6%) 

Sublingual duct 

29 

7 (24%) 

9 (31%) 

13 (35%) 

Bladder 

30 

3 (10%) 

4 (13%) 

23 (77%) 

Renal pelvis 

39 

2 ( 5%) 

2 ( 5%) 

35 (90%) 


Definite gastric changes thus appeared in about one third of the 
rats tested. The occurrence of papillomatous or carcinomatous lesions 
in the rats on diets deficient in vitamin A was previously reported by 
Fujimaki at meetings of the Japanese Pathological Society and the 
Fourth Congress of the Far Eastern Association of Tropical Medicine 
in 1925. The proliferative changes in the stomach apparently began 
with hyperkeratosis and epithelial growth unassociated with any local 
inflammatory reaction or preliminary ulceration. Along with the 
development of a heterotopic invasion of proliferated epithelia, a round 
cell infiltration in the mucosa and submucosa gradually became more 
distinct. The characteristic changes were not found in the cylindric 
epithelium of the glandular portion of the stomach, bile duct, uterus, 
trachea or bronchi. Plowever, in one case a metastatic formation 
appeared in the lungs. The more negative results of Erdmann and her 
associates on diets of similarly low vitamin content were mentioned in 
a previous paragraph. 

Possibly because the liver is normally rich in stored vitamin A 
(as shown by Wagner in 1924, ancl others), few observers have noted 
any results of a dietary deficiency of vitamin A in this organ, aside 
from moderate atrophy of the gland cells. Mori, Wolbach and Howe 
did not find any specific changes in the liver. Fujimaki (1926) and 
Saiki (1927), however, were able to produce biliary as well as urinary 
calculi. The concretions appeared in the bile ducts (the rat not having 
a gallbladder), and developed more readily when the diet was deficient 
in protein or phosphorus and calcium as well as in vitamin A. 

Urinary System: The effects of a deficiency of vitamin A on the 
urinary system have been frequently demonstrated. Mori (1922), 
however, did not find any abnormality in the kidneys. One of the 
most significant and important of recent advances was the experimental 
production of lesions of the urinary tract, with formation of calculi 
by means of the deficient diet. 

An epidemic of nephritis was observed by Jackson (1925a) in a 
colony of albino rats fed on a cereal mixture apparently deficient in 
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vitamin A. The kidneys showed various stages of a focal interstitial 
nephritis, with round cell infiltrations. Some of the tubules were 
enormously dilated and filled with casts, cellular detritus or pus. The 
nephritis was ascribed to an infection made possible by the lowered 
resistance. When one nephritic kidney was removed, the other usually 
showed marked and progressive compensatory hypertrophy (up to 120 
per cent), with a simultaneous decrease in body weight. 

In seven young white rats that had died with xerophthalmia on 
diets deficient in vitamin A, Frontali (1926) likewise found constant 
infections of the urinary tract. Six of the seven showed multiple renal 
abscesses, either gross or microscopic, and the seventh had renal con- 
gestion and hemorrhages. The renal pelvis and ureter were also 
involved. All seven showed a variable degree of cystitis with sub- 
mucous infiltration, epithelial desquamation, metaplasia of epidermic 
type and formation of corneous pearls. 

In rats and guinea-pigs deficient in vitamin A Wolbach and Iiowe 
( 1925a, 1925c. 1925d, 1928) likewise observed the characteristic 
epithelial keratosis in the renal pelvis, the bladder and the seminal 
vesicles, but not in the renal parenchyma. Fujimaki, Kimura, Wada 
and Shimada (1927, 1927a) (the results reported by Saiki in 1927 may 
also be consulted) similarly found hyperkeratosis and atypical 
epithelial proliferation in rats suffering from a chronic deficiency of 
vitamin A. As shown in the preceding paragraphs, the lesions were 
most distinct in the stomach and the sublingual duct, but in a smaller 
percentage of cases appeared also in the urinary bladder and the renal 
pelvis. Other epithelia showed little, if any, change. 

Fujimaki (1926) and Saiki (1927) also investigated the occurrence 
of calculi in the urinary tract and the bile ducts in hundreds of albino 
rats on diets variously deficient. The concretions appeared sooner in 
the rats on diets deficient in both protein and vitamin A than in those 
on diets lacking vitamin A alone. The calculi were formed most 
quickly in rats on diets deficient in vitamin A, inorganic phosphorus 
and calcium. In six rats stone in the bladder (shown by x-rays) dis- 
appeared after the animals had been placed on a diet rich in vitamin A. 

The experimental production of stone in the bladder (urolithiasis) 
was also accomplished by McCarrison (1927a, 1927b, 1927c, 1928), 
using, an. unbalanced cereal .or flour diet (deficient in protein as well 
as in vitamin A and probably D), with or without excess of earthy 
phosphates. Of seventy-two young rats on the test diet for more than 
- eight weeks,- twenty -rone. -(or 30 per cent) had stone in the bladder 
post mortem. The stones were small and single or multiple (up to five), 
and were mainly composed of earthy phosphates. Eighteen of the 
twenty-one with stone showed also variable degrees of cystitis, and in 
eight cases one ureter was distended with pyonephrosis or hydro- 
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nephrosis. Stones were not found in 340 normal rats on the stock diet. 
The addition of milk to the cereal diet invariably prevented the for- 
mation of the calculi. 

Van Leersum (1927, 1927a, 1928, 1928a) also produced phosphatic 
calculi, sometimes demonstrable by x-rays, in the ureter and urinary 
bladder in rats on standard diets deficient in vitamin A. Of 645 test 
rats, 197 (35.4 per cent) had calculi; forty-six showed, in addition, 
hematuria. Calculosis was found much more frequently in the male 
than in the female rats. Cystitis was not observed. In 88 per cent of 
the test animals examined, sections of the kidney showed also numerous 
small calcareo- fatty granular concretions or casts in the tubules and 
ducts. He believed that morbid changes in the epithelium of the renal 
tubules caused the calcareous deposits, and that these became liberated 
and grew to form larger concretions in the bladder. Perlmann and 
Weber (1928) similarly obtained bladder stones in rats. Hughes (1928), 
however, did not find urinary or biliary calculi resulting from a 
deficiency of vitamin A in hogs ; but in chickens he observed heavy 
deposits of urates throughout the body. 

Blood: Cramer’s theory (1923) that the blood platelets are reduced 
in number by a deficiency of vitamin A has not been confirmed by more 
recent work. Stammers (1925) did not find any significant change in 
the platelet count. Falconer and Peachy obtained an average reduction 
of 204,209 in twenty-four platelet counts on test rats, but concluded 
that the change was not sufficiently striking or constant to be held 
specific. They also found a slight increase in the number of red cells ; 
and some leukocytosis with an inversion of the polymorphonuclear- 
lymphocyte ratio, which they ascribed to the frequent presence of low 
grade infections. In a case of keratomalacia in an infant Schwartz 
(1925) made a blood count of 4,800,000 red cells, and 13,500 leuko- 
cytes (78 per cent of which were polymorphonuclears and 22 per cent 
lymphocytes ) . 

As a result of extensive dietary experiments on white rats, Koessler, 
Maurer and Loughlin (1926) concluded that vitamin A is necessary for 
the normal regeneration of blood, and that its absence produces a con- 
dition similar to pernicious anemia. McCarrison (1927a, 1927b) 
similarly found (in addition to urolithiasis) a condition resembling 
pernicious anemia in rats on defective diets, deficient in protein as well 
as in vitamin A. 

Reproductive Tract: In many of the studies to be mentioned here, 
a deficiency of vitamin E (mostly unrecognized) probably complicated 
the effects of the deficiency of vitamin A. Yamasaki (1923) fed sixty 
adult white mice a basal ration of casein and polished rice, plus additions 
to make a normal (complete) diet in one group and variously deficient 
diets in other groups as follows: group 1, a diet deficient in salt; group 
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2, a diet deficient in vitamin A; group 3, a diet deficient in vitamins B 
and C ; group 4, a vitamin-free diet ; and group 5, a diet of water only. 
Some died on the deficient diets ; others were killed in three weeks. 
In all the test groups, characteristic changes appeared in the gonads — 
a disturbance of spermatogenesis in the testis and follicular atrophy in 
the ovary. The ovary in some individual cases showed an apparent 
increase in the stroma and the interstitial gland cells. The testis pre- 
sented a variable amount of degeneration in the seminiferous epithelium, 
but with little change in the interstitial gland cells. Giant cells appeared 
in the seminiferous tubules in all the test groups excepting those on 
water only. In general, the changes were greatest in the mice dying 
after the longest periods. Those in group 2 (on the diet deficient in 
vitamin A) showed gonadal changes similar to the changes observed in 
group 3; somewhat more extensive than the changes found in group 1, 
but less than those observed in groups 4 and 5. 

The remaining studies were chiefly on the rat (the species unfor- 
tunately was not stated in some cases). Sherman and MacLeod (1925) 
fed rats on a diet containing too little of vitamin A, which permitted 
growth to nearly average adult size, but usually resulted in sterility. 
Parkes and Drummond (1926) found that rats on a diet deficient in 
vitamin A were dwarfed, weighing from 70 to 90 Gm. at from three 
to five months, and were sterile. Histologic examination did not reveal 
any reason for this sterility. “Gametogenesis was found to be in 
progress in these stunted animals, and the accessory organs appeared 
to be normal.’’ Vaginal smears showed estrual cycles in the females. 
Since the test rats failed to copulate with each other or with normal 
rats, it was concluded that their sterility was due primarily to physio- 
logic debility. With recovery of normal weight by the rats, on natural 
diets, breeding and fertility were restored. Stone (1925), on the con- 
trary, did not find any significant decrease in the copulative ability of 
male rats on diets deficient in vitamins A and B ; but these rats were 
apparently less severely stunted in growth. They showed, nevertheless, 
a retardation in spermatogenesis and in the development of the acces- 
sory reproductive apparatus. 

Guggisberg (1925) fed rats from the eighteenth day of age on 
Glanzmann’s diets, vitamin-free or deficient in vitamin A. Growth was 
greatly retarded for from seventy to ninety days, with imperfect 
development of most of the organs, especially of the reproductive tract. 
The ovaries were small, with immature follicles ; the uterus small with 
thin walls. The testes also were hypoplastic. Spermatozoa were rarely 
matured, although the interstitial cells were well devoloped. Preg- 
nancies (which were rare) usually resulted in abortion or weakly 
developed young. In general, the effects on the testis were much 
greater than those on the ovary. Likewise, the results of a vitamin-free 
diet were more marked than those of a diet deficient in vitamin A alone. 
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Simonnet (1925) likewise found a difference between the sexes in 
the effects of a deficiency of vitamin A on the gonads of rats. With 
retarded general growth, the weights of the testis were markedly sub- 
normal, while the weights of the ovary appeared more nearly normal. 
The atrophy of the testis was also much greater than that resulting 
from simple underfeeding. The rats on diets deficient in vitamin A 
were sterile, but fecundity was restored on refeeding with a complete 
diet. The possibility of an antisterility vitamin E was recognized. 
Goldblatt and Benischek (1927) also mentioned atrophy and degenera- 
tion of the epithelium in the tubules of the testis. 

According to Fujimaki and his associates (1927), the epithelial 
hyperkeratosis characteristic of a deficiency of vitamin A is slight or 
absent in the uterus and vagina of the rat. Wolbach and Howe 
(1925d), on the contrary, noted the occurrence of keratinization in the 
uterus and oviducts, as well as in the epididymis, prostate and seminal 
vesicles of the rat. The process began in the uterine glands as well 
as in the uterine lining epithelium, which became stratified and kera- 
tinized. They (1928) found the keratinization of the uterine epithelium 
much greater in the guinea-pig than in the rat. 

As Light (1927) pointed out, this characteristic keratosis of the 
epithelium (rather than any ovarian disturbance) probably caused the 
typical continuous appearance of cornified epithelial cells in the vaginal 
smears of female rats on diets deficient in vitamin A. Evans (1928) 
noted that although estrum and ovulation may continue in rats on a 
diet deficient in vitamin A, only one fifth of the copulations lead to the 
birth of litters. The cornified cells in the vaginal smears continue 
throughout gestation. Bishop, Scott and Morgan (1928) observed 
multiple uterine deciduomas occurring in a rat on a diet containing too 
little vitamin A. 

Suprarenal Gland: Plaut (1923) confirmed the occurrence of a 
hypertrophy of the suprarenal glands in avitaminosis. In four control 
rats, the suprarenal glands formed 0.25 per cent of the weight; in four 
on diets lacking in vitamin A, the suprarenal glands contributed 0.4 
per cent of the weight; in four on a diet deficient in vitamin B, the 
glands totaled 0.6 per cent, and in two on a diet deficient in all the 
vitamins, the suprarenal glands made up 0.8 per cent. Hemorrhages 
were not noted in either the cortex or the medulla. W olbach and Howe 
(1925d) did not find any gross or histologic changes in the suprarenal 
glands of rats on diets lacking in vitamin A. In young rabbits, with 
experimental xerophthalmia, Okamoto (1925) noted enlargement of 
the suprarenal glands, with thickening of the cortex. Kolliner (1927) 
observed the nucleus-plasma ratio in the suprarenal cortex and medulla 
of rats on variously deficient diets (wheat plus various additions), but 
did not reach a definite conclusion as to the results. 
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Miscellaneous Organs: Wolbach and Howe (1925a, 1925c) noted, 
among other changes, a marked atrophy of the epithelial tissues in the 
thyroid, parathyroid and pituitary glands of rats with experimental 
xerophthalmia. However, they failed (1928) to find this atrophy in 
tests on guinea-pigs. Plaut (1923) found in rats with avitaminosis an 
atrophy of the parathyroids and a decrease in the fat content of the 
parathyroids. He also noted abundant sudanophil fat in the spleens 
of rats on diets lacking in vitamin A but not in those of rats on diets 
deficient in vitamin B. The. splenic megakaryocytes disappeared, as 
was observed by Wolbach and Howe (1925d). 

One might expect the hyperkeratosis described by Wolbach and 
Howe and others as a specific effect of a deficiency of vitamin A to be 
most definitely manifested in the epidermis. But this apparently does 
not occur. Manville mentioned a xerosis of the skin; but Wolbach and 
Howe and Fujimaki and Saiki found little, if any change (aside from 
atrophy). Frontali (1926) noted multiple small cutaneous abscesses 
in two of seven young rats with xerophthalmia from a diet deficient in 
vitamin A. Portman (1927) found a general atrophy of the skin 
(excepting the stratum corneum) in rats with a deficiency of vitamin A; 
similar observations were made with regard to a deficiency of vitamin 
B and to general underfeeding. 

Playashi (1924c) did not find any appreciable changes in the skeletal 
muscle and peripheral nerves of rats with a deficiency of vitamin A. 
This is in agreement with the results of Wolbach and Iiowe (1925d). 
Hughes and Leinhardt (1928), however, reported nervous symptoms 
(incoordination, spasms, blindness) in pigs on diets deficient in vitamin 
A. A degeneration of the peripheral nerve fibers was demonstrated. 
Atrophic changes in the bone-marrow and the thymus of the guinea- 
pig were also noted by Wolbach and Iiowe (1925d). In some cases, 
the thymic (Hassall’s) corpuscles were greatly enlarged and were cyst- 
like, filled apparently with desquamated, keratinized cells. 

The rachitic changes found by Davis (1923) in the skeletons of 
puppies on rations deficient in vitamin A were doubtless due chiefly 
to an associated deficiency of vitamin D. On the other hand, the 
changes observed by Pappenheimer and Dunn (1925) in the “leg 
weakness” of chicks on a diet of maize and skimmed milk were 
apparently not rachitic. The skeletal lesions — arrested osteogenesis, 
osteoporosis and fibromyxomatous transformation of the marrow — point 
rather to a deficiecny of vitamin A. The disorder was prevented or 
cured by the addition of cod liver oil to the diet. 

According to Freudenthal (1927, 1928), the changes in the region 
of endochondral ossification in young rats suffering from a deficiency of 
vitamin A include a general inhibition of the process of osteogenesis. 
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Effects of a Deficiency of Vitamin B ( Antineuritic ). — Evidence has 
been steadily accumulating that what heretofore has ordinarily been termed 
vitamin B is composite in nature. In addition to the well known anti- 
neuritic vitamin, there is in yeast at least one other distinct and separable 
component, sometimes termed the “growth promoting factor,” which will 
be more fully discussed under the head “Recently Discovered Vitamins.” 
However, most of the work up to the present on the effects of a deficiency 
of vitamin B has involved both factors, and the exact effects of the 
deficiency of the antineuritic vitamin alone are therefore still uncertain. 

To the earlier work indicating that vitamin B (including both fac- 
tors) is indispensable for growth may now be added the observations of 
Osborne and Mendel (1924a, 1925) Reader and Drummond (1926), 
Sure (1927, 1927a) and Moore, Brodie and Hope (1927) for the rat; 
Beard (1926) for the mouse; Utsumi (1924) for the chick, and Bechdel, 
Eckles and Palmer (1926) for the calf. Aron and Gralka (1925) 
added evidence that in growing rats vitamin B is not stored to any 
appreciable extent; and, according to Sure, this is especially evident 
when the lactating mother has been subjected to a deficiency of vitamin 
B. Clementi (1924) found that adult albino rats on a diet of polished 
rice (mixed deficiency) underwent a loss of weight, while the young 
showed arrested growth and nervous symptoms of the spastic-paretic 
type. Guest, Nelson, Parks and Fulmer (1926), Moore, Brodie and 
Hope (1927), Sure (1924a, 1927), Mottram (1928) and others showed 
that the amount of vitamin B necessary for normal lactation is much 
greater than that required for normal growth and reproduction in the 
rat. Evans and Burr (1928) demonstrated that the increased require- 
ment during lactation is for the antineuritic rather than the “growth 
promoting” vitamin B factor, and that about five times the usual intake 
is required during the latter half of the lactating period. 

Frank (1923) noted that in young rats on fatty diets rich in 
vitamin A, and deficient in B and C, the skin may present an eruption, 
similar to that in the exudative diathesis of infants. Ishido (1922) 
noted a delay in the healing of skin wounds in rats' and guinea-pigs on 
diets deficient in vitamin B and vitamin C, respectively. Frog tadpoles 
( Hyla septentrionalis ) on a diet of white bread (mixed deficiency) 
developed paralyses, muscle degeneration, cardiac dilatation, edema, 
joint lesions and peritoneal hemorrhages, as observed by Hoffmann 
(1926). In this case, as in the monkeys fed only on polished rice by 
Paffrath and Schlossman (1926), one may be dealing with a mixture 
of beriberi and scurvy. The same possibility is to be suspected in the 
case of hemorrhagic disorder of the new-born described by Moore and 
Brodie (1927). Moore, Brodie and Hope (1927), however, produced 
in young rats on a diet deficient in vitamin B conspicuous subcutaneous, 
visceral and intracranial hemorrhages (both macroscopic and micro- 
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scopic), in addition to the usual paralysis and degeneration of the 
peripheral nerves. Similarly, Sure and Schilling (1928) noted hemor- 
rhages especially constant and conspicuous in the bones of the young 
rats (which were not susceptible to scurvy). 

The mechanism of the pathogenesis in beriberi in man and experi- 
mental polyneuritis still remains uncertain. Ogata (1920) supported the 
view that the “rice disease” (polyneuritis gallinarum) is a disturbance 
of carbohydrate metabolism, caused by a lack of the antineuritic vitamin 
B. Riquier (1925) held that the disturbance involves metabolism in 
general and not merely that of carbohydrates, and that it results in toxic 
products which injure the various tissues and organs, thereby causing 
the characteristic phenomena of the disorder. Wetzel (1924), as did 
earlier observers, found the loss of weight in pigeons on a diet of 
polished rice similar to that in complete starvation. Drummond and 
Marrian (1926) likewise concluded that the failure of nutrition in rats 
lacking in vitamin B is essentially the same as in simple starvation. Kon 
and Drummond (1927), feeding the same amount of food to control 
pigeons as was consumed by those on diets deficient in vitamin B, did 
not find evidence that this vitamin controls carbohydrate metabolism. 
While the acute nervous symptoms appeared only with a deficiency of 
vitamin B, these symptoms could not be attributed to the degenerative 
changes in the nerves, which occurred also in the control group. Their 
conclusion, in agreement with that of Ogata and his co-workers 
(1924a), is that existing theories do not satisfactorily explain the role 
of vitamin B in the organism. Plimmer and his associates (1927) 
suggested that vitamin B is a constituent of the cell nucleus and is 
therefore involved in all cell growth and maintenance. 

Graeff (1925) concluded that in beriberi in man the clinical and 
anatomic data indicate the primary importance of the changes in nerves 
and muscles (perhaps including those in the muscle of the arteries and 
the gastro-intestinal canal) together with the dilatation of the right 
side of the heart. The venous stasis following the cardiac dilatation 
causes the edema and secondary changes in the various organs. Yet, 
in experiments on animals, the nervous symptoms and changes are 
apparently not proportional to the deficiency of vitamin B. Graeff 
therefore believed that some infectious agent, as well as the deficiency 
of vitamin, may be a factor in the pathogenesis of beriberi. 

Ogata and his associates (1921, 1923, 1924, 1924a) vigorously 
opposed the doctrine that beriberi in man is identical with the experi- 
mental B avitaminosis (polyneuritis avium), emphasizing the dif- 
ferences between the two disorders, as summarized in the accompaning 
table. 

On the other hand, Murata (1923) concluded that the disorder in 
rice-fed rabbits is essentially identical with beriberi in man, in etiology, 
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pathology and clinical phenomena. Minor discrepancies he ascribed, 
to the difference in species. McCarrison and Norris (1924) and McCar- 
rison (1928) likewise concluded that the basal factor in causing beriberi 
in man in India is a diet deficient in vitamin B. Experiments on pigeons, 
however, indicated that there is also an associated unknown agent 
specifically affecting the heart. Hayashi’s (1924a) comparison of “pol- 
ished rice disease” in the rat with beriberi in man was inaccessible. 

Kepler (1925) described a case of typical beriberi in a negro woman 
of Philadelphia. She had lived over a year on a diet consisting chiefly 
of raw starch. Prompt recovery followed the addition of yeast to the 
diet. Scott and Herrmann (1928) found many cases among the rice 
farmers of Louisiana.' Hoobler described the symptoms of a deficiency 
of vitamin B in children. 

Table 2. — Differences Between Beriberi in Man and Experimental 
B Avitaminosis (Ogata) 


Points of Comparison 


Beriberi in Men Deficiency of Vitamin B in Birds 


Content of vitamin B in organs 

Nervous symptoms 

Pulse rate 

Cardiac hypertrophy 

Edema 

Edema in body cavities 

Dyspnea 

Digestive disturbances 

Red cells and hemoglobin con- 
tent 

Lymphopenia 

Hemorrhagic diathesis 

Fever 

Suprarenal glands 


Gonads (testis). 


Unchanged 

Appear early in disease 

Increased 

Present 

Always present 

Frequent 

Present (respiratory 
paralysis) 

Slight 

Changes not marked 

Absent (sometimes 
lymphocytosis) 

Absent 

Slight 

Medulla hypertrophied; 
chrome reaction 
increased 

Changes not marked 


Resistance to infection. 


Sometimes dysentery 
and typhoid com- 
plications 


Decreased 

Appear late in disease 

Not increased; slower toward end 

Absent (heart usually contracted! 

Occasionally present 

Occasionally present 

Absent 

More severe 

Distinctly decreased 

Marked and characteristic 

Present 

Absent 

Cortex hypertrophied; medulla 
normal 

Atrophy; decreased spermato- 
genesis 

Marked predisposition to 
septicemia and other 
infections 


Grey (1928) concluded that in Japan the predominant rice diet 
results in a widespread “preberiberi” chronic condition, involving 
various factors as well as the deficiency of vitamin B. From experi- 
ments on pigeons, Grey (1928a) attributed the action of the vitamin B 
complex to two factors : a factor regulating oxidation in metabolism ; 
and a factor maintaining the integrity of the tissues. In the absence 
of the latter, the tissues tend to degenerate in the following order : 
endothelial or epithelial, glandular, plain muscle, skeletal and nervous. 
Wenckebach (1928) believed that the retention of water, affecting par- 
ticularly the nervous and muscular tissues, is the fundamental factor in 
the pathogenesis of beriberi. 

Nervous System: Nearly all investigators find degenerative changes 
in the peripheral nervous system accompanying a deficiency of vitamin 
B, but they do not all agree as to the extent and significance of such 
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Riquier did not find any constant or important changes in the 
sympathetic ganglions of polyneuritic pigeons, by Nissl’s or Cajal s 
methods, a result confirmed by Woolard for the rat. Kingery and 
Kingery, however, described marked degenerative changes in the 
sympathetic ganglion cells of the rat (Nissl’s method). 

The changes in the central nervous system during beriberi (poly- 
neuritis) appear to be variable. Richter (1913) noted a marked 
hyperemia with extravasations and progressive degeneration of the 
nerve cells in pigeons. Segawa ( 1914) observed degeneration especially 
in the cells of the anterior horn of the spinal cord. Lhermitte (1916) 
did not find any definite change in the spinal cord in the chick, studied 
by the Nissl method, but marked chromatolysis and proliferation of 
neuroglia cells in the cortex of the brain. Kihn (1922), in addition to 
vacuolation and chromatolysis of the nerve cells, found congestion, 
edema and multiple hemorrhages of variable size in various parts of 
the brain in pigeons and rats. In the rabbits observed by Murata 
(1913), the brain appeared subnormal in weight. Kingery and 
Kingery (1925) described degenerative changes in Purkinje’s cells in 
rats, but Woolard (1927) did not find any abnormality in the central 
nervous system. Riquier (1925) similarly concluded that in the pigeon 
changes in the brain cells are relatively slight and of secondary 
importance. According to Grey (1928a), the neural symptoms arise 
late during the “polished rice disease” in pigeons, and are ascribed to 
irritation of the nerve cells through lymph congestion or hemorrhage 
in the central nervous system. 

Musculature: In polyneuritic chickens and pigeons, Segawa (1914) 
found degeneration of the skeletal muscle, which was considered as 
secondary to the lesions of the peripheral nerves. In experimental 
beriberi of rabbits, Murata (1923) observed gross atrophy of the 
muscles, especially in the hind limbs. Occasional small grayish spots 
showed (on microscopic examination) the so-called waxy Zenker’s 
degeneration which occurs in beriberi in man. Atrophy of the muscle 
fibers appeared, with nuclear proliferation. There was also a variable 
interstitial fibrosis with leukocytic infiltration, and sometimes fatty 
metamorphosis or edema. The respiratory muscles (diaphragm, inter- 
costals) in general were less affected than the peroneal. The degenera- 
tive lesions rarely appeared in animals dying without symptoms of 
beriberi. On the other hand, in beriberi in pigeons, Riquier (1925) 
usually found merely simple atrophy of the fibers in the muscles of 
limbs and trunk, these muscles being greatly reduced in volume. A 
few fibers showed homogeneous structure, loss of striation and doubt- 
ful nuclear proliferation. Some fibers showed rows of sudanophil 
droplets. Tamura (1924) found in chickens either starved or on a 
diet of polished rice, a great decrease in the fat content of the muscles ; 
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but a tendency toward increase in the cholesterol content. In beriberi 
in man, Pons and Lalung-Bonnaire (1927) observed the successive 
involvement of the diaphragmatic, inferior costal, superior costal and 
pectoral musculature, resulting in respiratory paralysis. 

Heart and Blood Vessels : The changes in the heart in beriberi have 
been much disputed. Cardiac hypertrophy (of the right ventricle) sec- 
ondary to respiratory (circulatory) obstruction, has been found charac- 
teristic of beriberi in man (Aalsmeer and Wenckebach. 1928), in con- 
trast with the cardiac atrophy usually noted in the experimental poly- 
neuritis of animals (Ogata and his co-workers, 1923 and 1924). In 
some cases, cardiac distention (which frequently occurs in the atrophic 
hearts) was apparently confused with cardiac hypertrophy. Segawa 
(1914) noted dilatation of both ventricles in polyneuritic chickens and 
pigeons. He thought that a toxic myocardial degeneration caused the 
cardiac insufficiency resulting in general venous stasis. Ogata (1920) 
found that, even though loss in weight was prevented by forced feeding 
of the test chickens and pigeons, there was myocardial atrophy with a 
decrease in the weight of the heart. Riquier (1925) observed a weaken- 
ing and distention of the heart in pigeons, although but slight degener- 
ative changes appeared in the cardiac muscle. Shiga (1926) asserted 
that he had seen cardiac hypertrophy in monkeys on a diet of polished 
rice. McCarrison and Norris (1924) and McCarrison (1928) con- 
cluded that even in pigeons there are different types of the disorder, includ- 
ing polyneuritis (in the absence of vitamin B) with cardiac atrophy, and 
beriberi, caused by a deficiency of vitamin B, with the presence of some 
unknown associated factor producing cardiac hypertrophy. Plimmer and 
his associates (1927) mentioned a frequent cardiac enlargement in birds, 
especially chickens, with chronic deficiency of vitamin B. 

Kure assumed that the cardiac hypertrophy in beriberi in man is the 
result of respiratory paralysis, and produced (according to the record) a 
similar effect in the rabbit by section of the phrenic nerve. In beriberi 
in man, however, Ukai (1920) found that the hypertrophy of the right 
ventricle is not always accompanied by phrenic degeneration. Murata 
(1923) demonstrated that in beriberi in rice-fed rabbits the weight of 
even the distended heart (including blood) remains nearly stationary, 
while that of the empty heart averages 34 per cent below normal. The 
separate weights of the atria and of the right and left ventricles show 
slight changes. Sundararajan (1928) statistically demonstrated the car- 
diac atrophy in McCarrison’s polyneuritic pigeons. 

Moore and Brodie (1927) noted hypertrophy and dilatation of the 
rieht ventricle in a case of infantile beriberi. A series of studies on 
beriberi in man in Cochin-China recently appeared. Bab let and his 
co-workers (1927) described the radioscopic appearance in the cardiac 
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enlargement and displacement. Death is usually caused by the cardiac 
or cardiorespiratory disturbance. Pons and his associates (1927) 
described the clinical cardiac and respiratory phenomena. The cardiac 
injury, according to them, is reflected in the lung; and the respiratory 
condition in turn reacts on the weakened heart. Bernard and others 
(1927) concluded that cardiac insufficiency and capillary alterations are 
extrarenal factors in producing the edema of beriberi in man. Hydro- 
pericardium is a characteristic phenomenon, both in beriberi in man 
(Bernard and his associates) and in experimental polyneuritis (Segawa, 
1914). As has been noted, Scott and Herrmann (1928) emphasized the 
importance of the cardiac lesions in beriberi in man. Mebius (1928) 
described a primary hydropic degeneration of the cardiac muscle in beri- 
beri in man. 

A fatty degeneration of the smallest arterioles and of the capillaries, 
but not of the larger vessels, was observed by Alpern (1923) in the 
wings of pigeons on a diet of autoclaved rice. These changes were 
not found in complete starvation. Fatty degeneration in the media of 
the small arteries of polyneuritic birds was noted also by Segawa (1914). 
As has been mentioned, hemorrhages in beriberi have been found by 
various investigators. 

Stomach and Intestines: Ogata (1920) found relatively slight 
changes, including atrophy and catarrh of the mucosa, in the gastro- 
intestinal wall of rice-fed chickens and pigeons. Nevertheless, Ogata 
and his associates concluded that more severe digestive disturbance is 
one of the diagnostic features distinguishing experimental polyneuritis 
of animals from beriberi in man. Moore and Brodie (1927) observed 
merely hyperemia of the stomach and duodenum in their case of infan- 
tile beriberi. Scott and Herrmann found the gastro-intestinal symptoms 
vague and inconstant. Atrophic and degenerative changes in the gastro- 
intestinal mucosa of cats on a diet of autoclaved meat (deficient in 
vitamins B and C) were noted by Spadolini (1922). Somewhat similar 
though relatively slight changes (chiefly secondary to the venous stasis?) 
were described by Murata (1923) as occurring in rabbits, and by 
Riquier (1925) as occurring in pigeons. Carra (1925) and Guarino 
(1927) found the gastro-intestinal lesions in polyneuritic pigeons 
similar to those in scorbutic guinea-pigs. Plimmer and his associates 
(1927) observed abundant abdominal fat and frequent intestinal stasis 
in birds (chickens, ducks, pigeons) during chronic deficiency of vita- 
min B. Gastric atony and distention were noted by Rowlands and 
Browning (1928) in rats on diets short of vitamin B. The involvement 
of the digestive tract is doubtless largely responsible for the general 
malnutrition which is so frequent in inanition due to deficiency of 

vitamin B and other partial dietary deficiencies, especially in the later 
stages. 
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Larimore (1928) found that chronic ulcerative colitis in man is 
greatly relieved by diets rich in vitamins, especially vitamin B. 

Liver: Ogata (1920) noted that in voluntary feeding of chickens 
on polished rice there was a marked atrophy of the liver, associated 
with loss in body weight, which he ascribed to simple inanition ; whereas 
during forced feeding of rice there was a striking hypertrophy of the 
liver (from 50 to SO per cent), associated with fatty infiltration, 
although the weight of the body increased only 4.5 per cent. In pigeons, 
with forced feeding of rice, there was an average loss of 12 per cent in 
the weight of the body, with but little change in the weight of the liver. 
Lopez-Lomba and Random (1923) found a loss of from 30 to 35 per 
cent in the weight of the body and of 45 per cent in the weight of the 
liver in pigeons on a diet deficient in vitamin B. McCarrison and 
Norris (1924) observed enlargement of the liver in one type of beri- 
beri columbarum. In rice-fed pigeons, Riquier (1925) observed marked 
and uniform hepatic congestion, with bile vessels also dilated, atrophy 
of the parenchyma, with slight amounts of fat and glycogen, and, rarely, 
small hemorrhages or round cell infiltration. Carra (1925) noted 
moderate fatty infiltration of the liver cells in beriberi in pigeons. In 
rice-fed rabbits, Murata (1923) found a marked loss in the weight of 
the body and that of the liver. The liver grossly appeared paler and 
browner. Microsopically, fatty deposits in the gland cells and Kupffer 
cells were nearly constant, and doubtless were associated with the hyper- 
cholesteremia that occurs during the feeding of rice (Umehara). 
Hemosiderin deposits occurred in one third of the cases ; more rarely 
fibrosis (cirrhosis), with variable round cell infiltration. Yoshida (1924) 
likewise noted fatty infiltration and variable interlobular fibrosis and 
leukocytic infiltration in the liver in rabbits (more rarely in guinea- 
pigs) fed on boiled rice. In a case of infantile beriberi, Moore and 
Brodie (1927) observed cloudy swelling, vacuolation and deposit of 
pigment in the liver cells. 

Pancreas: Ogata (1920) found an atrophy of the pancreas to half 
its original weight in rice-fed pigeons. The decrease was relatively less 
in chickens. The acini appeared atrophic, except near the pancreatic 
islets, where they were filled with zymogen granules (this observation 
confirming Segawa’s). The islets became greatly increased in size and 
in number (fivefold per millimeter in chickens ; fourteenfold in pigeons), 
developing out of the centro-acinar cells. Similar results were obtained 
by Ogata, Kawakita, Oka and Kagoshima (1921). Lopez-Lomba and 
Random (1923) reported a decrease of 24 per cent in the weight of 
the pancreas in beriberi in pigeons. Artom (1923) claimed that the 
pancreas in rice-fed pigeons differs from that in starved pigeons in 
that there is an increase in zymogen granules and a distention of some 
of the tubules through a retention of secretion. In rice-fed rabbits, 
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Murata (1923) found a marked loss in weight of the pancreas, with 
atrophy of the acini, but neither hypertrophy nor hyperplasia of the 
islets of Langerhans. Hoshi und Ukai (1926) likewise failed to see 
evidence of such changes in the pancreatic islets in fowls on a diet of 
polished rice. Riquier (1925) and Bierry and ICollmann (1927), on 
the other hand, confirming the observations of Ogata, found an increase 
in the number and the volume of the pancreatic islets in polyneuritic 
pigeons. 

Kidney: Ogata (1920) demonstrated a marked increase in the 
weight of the kidney in rice-fed birds, the hypertrophy averaging 34 
per cent in pigeons and from 20 to 43 per cent in chickens. The 
increased weight was associated with a (toxic?) nephritis. Leukocytic 
infiltration and tubular degeneration appeared in the affected renal 
areas, although the glomeruli were normal. Lopez-Lomba and Random 
(1923) found a smaller increase (about 10 per cent) in the weight of 
the kidney in pigeons on a special diet deficient in vitamin B. Murata 
(1923), on the other hand, noted an apparent average loss of about 
9 per cent in the weight of the kidney in twenty rabbits with beriberi. 
The epithelium of the convoluted tubules appeared atrophic, without 
degeneration or necrosis. The glomeruli were normal. Cellular infil- 
tration or changes were not observed in the interstitial tissue. Hyaline 
cylinders and cystic dilatations often occurred in the tubules, especially 
in the loops of Henle. These changes, together with albuminuria, char- 
acterize a nephrosis which occurs likewise in rice-fed rabbits without 
beriberi. Somewhat similar, but often more intensive, degenerative 
changes were observed by Kozawa and Yamamoto (1924) in the renal 
convoluted tubules of rice-fed rabbits. 

Riquier (1925) found renal parenchymal changes in rice-fed 
pigeons, especially in the terminal stages. The changes included cloudy 
swelling, congestion and, rarely, small hemorrhages, but never the 
severer lesions described by some. authors. Wake and Suzuki (1925), 
on the other hand, found a nephrosic, contracted kidney in seven of 
over 100 white rats on Hofmeister’s diet deficient in vitamin B (pol- 
ished rice and canned meat). Marked atrophic and degenerative 
changes, hyaline cylinders and allied signs appeared in the tubular 
epithelium, with slighter changes in the glomeruli. The interstitial cpn- 
nective tissue showed increase with round cell infiltration. 

In Kepler’s (1925) case of beriberi in an adult, the urine showed 
a slight amount of albumin with many casts, leukocytes and red cells, 
indicating renal involvement. Both cortical and medullary hemorrhages 
were noted in the kidney at necropsy by Moore and Brodie (1927) in 
their case of infantile beriberi. In beriberi in adults, Bernard, Bablet 
and Guillerm (1927) observed the renal condition as a toxic parenchy- 
matous nephritis, not truly inflammatory in character. The changes 
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involved a progressive epithelial degeneration and necrosis, with con- 
gestion, and sometimes edema, intertubular hemorrhages or interstitial 
sclerosis. The kidneys at necropsy grossly appeared normal. Some- 
what similar renal lesions were produced in the pig by infection with 
Bacillus asthcnogcncs. Renal disturbances in beriberi in man were 
noted also by Scott and Herrmann (1928). 

Reproductive Tract: Dietary deficiency of vitamin B results 
in marked atrophy of the gonads (testis or ovary). This observation 
was made by Ogata and his associates, Lopez-Lomba and Random, 
Riquier and Simnitzky in pigeons and fowls, and by Murata in rabbits. 
The loss in the testes of pigeons may reach 90 per cent within from 
fifteen to twenty days (Simnitzky). This loss involves a progressive 
atrophy and degeneration of the seminiferous epithelium, which may 
finally be reduced to a single layer of supporting Sertoli cells (Murata). 
Murata (1923) found the interstitial tissue somewhat increased in rab- 
bits, but Riquier (1925) was uncertain as to this change in pigeons. 
Ogata with others (1921) described an increase in the fatty granular 
content of the interstitial cells, which Simnitzky (1926) ascribed to an 
increased resorption of substances derived from the degenerated seminif- 
erous epithelium. 

The ovarian changes have been less extensively studied. In beriberi 
in rabbits, according to Murata, the atrophy involves the stroma, as well 
as the follicles, which are few and small. The interstitial cells are not 
apparent. Dulzetto (1927, 1927a) stated that the nuclei of the ovarian 
interstitial cells disappear, while the lipoidal granules become chemically 
changed so as to stain with hematoxylin instead of sudan III. However, 
germinal atrophy of the ovaries and the testes is not specific for the 
deficiency of vitamin B ; it may appear in various forms of malnutri- 
tion, as observed by Yamasaki (1923) and many others. 

Parkes and Drummond (1925) found in rats a decrease in fertility 
that was associated with degeneration of the testis and was, in general, 
proportional to the degree of the deficiency of vitamin B. In extreme 
cases, the testis sometimes failed to regenerate, so that sterility persisted 
in spite of recuperation of the normal body weight and vigor on restora- 
tion of the missing vitamin to the diet. Marrian and Parkes (1928) 
found that the degeneration of the testis in pigeons deficient in vita- 
min B is not necessarily a starvation effect, but is probably caused by 
lack of the antineuritic factor. Mattill (1927) and Evans (1928a) con- 
cluded that in the rat the degeneration of the testis hitherto ascribed to 
a deficiency of vitamin B is in reality due to an associated deficiency of 
vitamin E, and can usually be prevented by provision of the latter in 
the diet. 

Suprarenal Gland : McCarrison’s discovery of suprarenal hyper- 
trophy in polyneuritic pigeons has received abundant confirmation, but 
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there is much confusion as to the details and significance of the asso- 
ciated changes. Bierry and his co-workers (1920) advanced the hypoth- 
esis (not confirmed by more recent work) that there is an associated 
hyperadrenalinemia which produces a generalized vascular sclerosis 
throughout the various organs. Hypertrophy of the suprarenal glands 
was noted in polyneuritic pigeons by Lopez-Lomba and Random (1923) 
and McCarrison and Norris (1924). Ogata and his associates (1920, 
1921, 1924a) found in pigeons a suprarenal hypertrophy of only 17 
per cent during the period of incubation (about the same as in starva- 
tion), and an increase to 79 per cent during the period of acute symp- 
toms. In chickens the hypertrophy was smaller (from 25 to 56 per 
cent). Histologically, the suprarenal cortex showed marked hyper- 
trophy with numerous mitoses, but not degenerative changes. The 
cholesterol esters decreased; other fats were unchanged. There was 
little, if any, change in the medulla; or in the chromaffin reaction. Beri- 
beri in man differs, they claimed (1924), in that the hypertrophy occurs 
in the suprarenal medulla. According to von Beznak (1923), the two- 
fold or threefold enlargement of the suprarenal glands in beriberi is 
not due to simple inanition, since it does not occur in pigeons fed yeast 
only. The epinephrine content is decreased rather than increased. 
Riquier (1925) described the cortical changes in great detail. In 
advanced stages, there occurred marked vascular congestion, hyper- 
trophy and hyperplasia of the cell-cords and reduction of fats. The 
medulla did not show any change except at death ; then the cells appeared 
vacuolated and the nuclei pyknotic, while the chromaffin reaction was 
decreased or absent. Lasowsky and Simnitzky (1926), in pigeons, found 
the hypertrophy of the suprarenal glands proportional to the length of 
the period of deficient feeding. The hypertrophy was greater in the 
cortex than in the medulla. There was a progressive infiltration of fat 
in the cortical cells, due to hyperlipemia, with an associated hypertrophy 
and hyperplasia of the cells. The cells of the medulla also became 
hypertrophied, with nuclear enlargement and a decrease in chromaffin 
granulation. ICon and Drummond (1927) concluded that there is prob- 
ably a hypertrophy of the suprarenal glands, but not any change in the 
content of epinephrine. 

In beriberi in rabbits, according to Murata (1923), the increase of 
35 per cent in the weight of the suprarenal glands is caused by cortical 
enlargement. There is hypertrophy, and probably hyperplasia, of the 
cells of the zona fasciculata. These cells usually show a marked increase 
in lipoid content, an increase probably due to hypercholesteremia. 
Veizai and Peter (1924) found the weight of the suprarenal glands 
increased 70 per cent in rats and 100 per cent in rabbits. The increase 
was apparently due to cortical hypertrophy. Wax model reconstruc- 
tions indicated an increase of about 50 pe'r cent in the ratio of the cortex 
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to the medulla. They suggested that this cortical enlargement may 
have been a compensatory hypertrophy, in connection with a disturbance 
of the cholesterol metabolism. Drummond and Marian (1926) noted 
that in rats either starved or on a diet deficient in vitamin B the 
suprarenal hypertrophy was associated with hyperglycemia. Woollard 
(1927), however, did not discover histologic changes in the cortex or 
the medulla in Drummond’s test rats. Kolliner (1927) noted variable 
changes in the ratio of the nucleus to the plasma of the suprarenal cells 
in rats on diets variously deficient. According to Marrian (192S) the 
suprarenal hypertrophy in pigeons deficient in vitamin B is caused 
chiefly by lack of the antineuritic (Bj) factor, although B._, is contributory. 

Thyroid Gland, Parathyroid Glands and Hypophysis : In poly- 
neuritic pigeons, Ogata and his associates (1920, 1921) noted, in 
general, a decrease in the weight of the thyroid gland, but did not 
observe hyperemia, or any abnormal structure. Lopez-Lomba and 
Random (1923) reported a decrease of 28 per cent in the weight of the 
thyroid gland in polyneuritic pigeons. Riquier (1925) found in the 
thyroid gland a constant hyperemia with occasional hemorrhages, espe- 
cially in pigeons that had died of beriberi. Desquamation of the fol- 
licular epithelium sometimes occurred, but marked changes in the colloid 
or the interstitial connective tissue did not appear. 

In beriberi in rabbits, Murata (1923) observed a marked decrease in 
the weight of the thyroid gland, with, apparently, a follicular atrophy. 
Nicholson (1924) described a fragmentation and reduction in the num- 
ber of mitochondria in the thyroid cells of rabbits and guinea-pigs under 
various conditions, including a deficiency of vitamin B. McCarrison 
(1927) reported an increase of from 50 to 100 per cent in the weight of 
the thyroid gland in rats on a defective diet, in which a deficiency of 
vitamin B was probably the chief factor. , The goiter presented signs 
of hyperactivity, with later an exhaustion of the epithelium, which was 
replaced by nonsecretory cells and fibrous tissue. Somewhat similar 
results were obtained by Satwornitzkaja and Simnitzky (1927) in rats 
and pigeons. 

Fukushi (1924) studied the thyroid gland in twenty-eight cases of 
beriberi in adults and in six cases in infants. The weight of the thyroid 
gland was usually above normal, although the size appeared subnormal 
in the adults. The follicles were decreased in size. In the adults, the 
epithelium was cubical or flattened (atrophic), desquamation frequent, 
necrosis rare, epithelial lipoids and pigment abundant, hemorrhages 
somewhat frequent and colloid thin. In the children, the epithelium 
was cubical, proliferation frequent, lipoid scarce, pigment absent, colloid 
thin and interstitial connective tissue somewhat increased. 

In polyneuritic pigeons, Ogata (1920) noted a decrease in the size 
of the parathyroid glands, with' some cellular changes. Riquier (1925), 
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however, found the parathyroid glands normal. Tanabe and Yoshimura 
(1920) gave measurements on the size of the parathyroid gland in thirty 
cases in man, but his conclusions were uncertain in the absence of norms 
for comparison. The parathyroid glands presented a parenchymatous 
hypertrophy, with little adipose tissue. The light chief cells appeared 
to be increased in relative frequency. 

Ogata (1920) did not observe in rice-fed fowls and pigeons any 
definite change in the weight or structure of the hypophysis ; but with 
his associates he later (1921) found an increase in weight with colloid 
occurring in the cell-cords of the hypophysis. This was confirmed by 
Riquier (1925), who observed also congestion with frequent mitoses 
and an increased lipoid content in the chromophil cells. Murata (1923) 
fovvad m beriberi hr rabbits arv apparent slight loss of the weight of 
the hypophysis. Satwornitzkaja and Simnitzky (1928) noted increased 
vacuolation, especially of the basophil cells, which was more pronounced 
in pigeons than in rats. 

Thymus and Spleen: Marked atrophy of the thymus in rice-fed 
pigeons was observed by Ogata and his associates (1920, 1921), Lopez- 
Lomba and Random (1923) and Riquier (1925). In beriberi in rab- 
bits, Murata (1923) likewise noted this extreme thymic atrophy, even 
with relatively slight loss in body weight. The thymic lymphocytes 
underwent retrogression and Hassall’s corpuscles became rare. 

Marked atrophy of the spleen in rice-fed pigeons was found by 
Ogata (1920), Lopez-Lomba and Random (1923) and Riquier (1925) ; 
and in beriberi in rabbits by Murata (1923). This atrophy (like that 
of the thymus) apparently occurred irrespective of loss in the weight 
of the body. Atrophy was observed in the red pulp as well as in the 
white pulp, and hemosiderin deposits were increased in the reticulo- 
endothelial cells. Riquier also noted a decrease in size with follicular 
atrophy of the lymphatic glands in various regions (pigeons). The 
bone marrow showed enlargement of the adipose cells, but a decrease in 
the hemoblastic elements (myelocytes, erythroblasts and megakaryo- 
cytes). 

Blood : In general, the atrophy of the hematopoietic tissues tends to 
cause anemia during inanition from a deficiency of vitamin B, but the 
results appear variable. Ogata (1920) observed in chicks on a diet of 
rice (with forced feeding) a preliminary increase in the erythrocyte 
count, with a decrease later. The leukocyte count (polymorphonuclears) 
tended to increase, although the lymphocyte count remained unchanged. 
Ogata and his associates (1924) held that a decreased number of both 
erythrocytes and lymphocytes is one feature distinguishing B-avitami- 
nosis of animals from beriberi in man. Riquier (1925) in polyneuritic 
pigeons found a progressive decrease in the erythrocyte count (from 
4,500,000 to 2,500,000). The leukocyte count (pseudo-eosinophils) and 
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the number of platelets increased, and then decreased in the final period. 
Morphologic changes in the red cells (poikilocytosis and like conditions) 
were also noted by Riquier and Ogata. Barlow and Biskind (1928) 
found a decrease in red cell count, associated with relative hydremia, 
Suzuki (1924) also reported anemia and lymphopenia in test pigeons. 
De Gasperi (1926), on the other hand, did not find any significant 
change in the erythrocyte count ; but found an increase in the percentage 
of polymorphonuclear neutrophils and in that of basophils, with a corre- 
sponding relative decrease in the percentage of lymphocytes. Little 
change in the fat and lipoid content of the blood was found by Tawa- 
mura (1924) in beriberi in chickens, and by Iwatsuru (1925) in rabbits. 
In beriberi in rabbits, anemia was observed by Murata (1923) and 
Verzar and Kokas (1924), which accords with the marked atrophy of 
the hematopoietic tissue noted by Ozawa (1922) and Murata (1923). 
The adipose bone marrow underwent a gelatinous metamorphosis, as in 
starvation. Sherif and Baum (1927) concluded that a deficiency of 
vitamin B did not have any definite effect on the thrombocyte or eryth- 
rocyte count in rats. 

Skeleton: In addition to the aforementioned atrophy of the 
bone marrow, osteoporosis, with a tendency to spontaneous fractures, 
was found in beriberi in rabbits by Ozawa (1922) and Murata (1923). 
Also, hemorrhages in the bone marrow were noted occasionally by 
Ozawa (1922) in rabbits and by Sure (1927, 1927a) in young rats. 
Sure and Schilling (1928) found these hemorrhages conspicuous and 
nearly constant. 

Effects of Deficiency of Vitamin C (Antiscorbutic ). — Epidemic 
scurvy has been one of the scourges during both remote and recent years 
of war and famine, especially in Russia, Tschernorutzki (1922) 
reported observations on 4,227 cases in adults. According to Schagan 
(1924), the highest incidence was in children. In the St. Petersburg 
Children’s Clinic, cases of scurvy were rare before the war, but formed 
11.3 per cent of all cases in 1920. Beemvkes (1926) reported that in 
certain Russian districts in 1921 over 75 per cent of the population had 
scurvy, with a mortality reaching 50 per cent of the hospitalized cases. 
“Hunger edema” (in which, as has been mentioned, a deficiency of 
protein is probably the chief factor) was a frequent complication, 
according to the literature reviewed by Herzenberg (1926). Shipley 
and Chavarria (1924) noted a great increase in infantile scurvy after 
the pasteurization law became effective in Baltimore, in 1917. 

Kompanejetz (1923) observed that rhinitis sicca anterior was often 
present in scorbutic Russian soldiers. The septal wall appeared scabby 
and there was an associated epistaxis in about one third of all the cases. 
The literature cited by Place (1925) indicates that exophthalmos, pro- 
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duced by orbital hemorrhages, appears in about 10 per cent of all cases 
of infantile scurvy. Bullowa (1927) described a case of mixed scurvy 
and beriberi in a hotel porter who had lived for four and a half months on 
tea and bread. Abels (1924) maintained that “dysergy,” or predisposi- 
tion to infection, is a characteristic feature in scurvy, and that many of 
the usual symptoms (including the hemorrhages) are chiefly secondary 
to the associated infections. 

The variation in susceptibility to scurvy according to the species is 
well known. Beard (1926) found that for normal growth in the mouse 
(as in the rat), vitamin C is apparently not a dietary essential. Thurston, 
Eckles and Palmer (1926) reached a similar conclusion for the calf. 
Goss (1925) and Meyer and McCormick (1928, 1928a) gave detailed 
accounts of the lesions in scorbutic guinea-pigs. Anderson and Smith 
(1924) concluded that the loss in weight in guinea-pigs during scurvy 
cannot be attributed to simple inanition alone. 

L. F. Meyer (1923) recognized three stages in human scurvy: (1) 
a latent stage (which may continue indefinitely), characterized by a 
tendency to hemorrhages, owing to abnormal permeability of the vas- 
cular walls, especially in the skin and mucosae; (2) appearance of 
gingival hemorrhages and pains in the long bones and costochondral 
joints, and (3) development of the typical scorbutic symptoms, with 
involvement of the supporting tissues, widespread hemorrhages and 
other conditions. Andresen (1923) described (1) a latent scorbutic 
stage, with pains along the nerve trunks and cutaneous cyanosis; (2) 
a stage of active scurvy, with typical hemorrhages and other characteristic 
conditions, and (3) a stage of retrogression, with resorption of the 
hemorrhagic exudates, scleroderma, etc. Tschernorutzki (1922) gave 
detailed statistics on the occurrence of the various symptoms in scurvy 
in adult human beings. Friderichsen (1927) emphasized the variation 
in localization of early scorbutic symptoms in children according to age. 
In infants, the dominating symptoms appear, he stated, in the long 
bones. In older children, the muscular system is affected more, “grow- 
ing pains” being a frequent prescorbutic myopathy. In older persons, 
extensive hemorrhages in the skin occur. Shattuck (1928) concluded 
that well marked scurvy in the adult may easily pass unrecognized. 

Mouriquand and his associates (1924) found that although adult 
guinea-pigs might recover fully on an antiscorbutic diet, about 65 per 
cent of the younger animals failed to recuperate and passed into a 
chronic condition resembling athrepsia in man. Even those apparently 
fully recovered appeared more susceptible to a second attack of scurvy. 
This was at first ascribed to persistent lesions in the bone marrow, but 
later (1924a) to lesions in the liver. Fujihira (1923), however, did not 
find an increased susceptibility to a second attack of scurvy in guinea- 
pigs. 
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Smith (1927) found that guinea-pigs on a basal scorbutic ration 
died in from ten to thirty days with acute scurvy. Those receiving, in 
addition, an insufficient dose of orange juice (0.5 cc. daily) usually lived 
from six to eight months in a debilitated state somewhat resembling 
infantile scurvy, with loss of weight, paralysis of the limbs, and other 
typical conditions. Gerstenberger and his associates (1924) noted that 
the symptoms of scurvy appeared to be less severe in pregnant guinea- 
pigs. Fetal scurvy in guinea-pigs was observed by Meyer and 
McCormick (1928, 1928a). 

Wolbach and Howe (1925, 1925b. 1926) concluded from experi- 
ments on guinea-pigs that the scorbutic state affects primarily the sup- 
porting tissues, in which the cells are unable to produce and maintain 
the normal intercellular substances and structures. The hemorrhagic 
tendency is increased by the lack of intercellular cement in the endo- 
thelium. as held by Aschoff and Koch. Proliferative capacity is not 
lost by the endothelium, fibroblasts or osteoblasts. Meyer (1926) and 
Meyer and McCormick (1928, 1928a) found in scorbutic guinea-pigs a 
visceral fatty degeneration. This appeared to be secondary to a gener- 
alized autolysis, resulting in an extensive destruction of both the volun- 
tary and the involuntary musculature, nervous system, skeleton, lungs 
and abdominal viscera. Meyer held that this widespread cellular degen- 
eration, rather than defects in the cement substance or supporting tis- 
sues, is the fundamental lesion in scurvy. Stettner (1925) contributed 
a critical review of the literature on the etiology and pathology of 
scurvy and rickets. 

Brouwer (1927) noted granular hematogenous pigment in various 
organs (spleen, suprarenal, alimentary canal, liver) of scorbutic guinea- 
pigs. Of the weights of the various organs, that of the eyeball and 
that of the kidneys remained nearly stationary ; that of the suprarenal 
glands increased ; that of the thymus (and to some extent the weights also 
of the heart, the pancreas, the thyroid and, probably, the ovary and the 
liver) decreased; while that of the spleen was highly variable. 

Blood Vessels and Blood: Meyer (1926) and Meyer and McCormick 
(1928, 1928a) observed that the blood vascular endothelium in scorbutic 
guinea-pigs becomes swollen and detached, and that the vascular walls 
are deficient. The conclusions of Wolbach and Howe concerning endo- 
thelial cement have been mentioned. Bencini (1926) noted an abnormal 
extravasation of fluid on the intravenous injection of physiologic sodium 
chloride solution into the vessels of scorbutic guinea-pigs, resulting in 
perivascular edema around the great vessels in the abdomen, the neck 
and the hind limbs. Stefko (1927a) described in detail the degenerative 
changes in the walls of the intestinal blood vessels in scorbutic (?) vic- 
tims of famine, with hemorrhagic diathesis. Novodvorskiy (1928) also 
described the blood vascular changes in scurvy in man. 
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Anemia, according to Aron (1922), is an early symptom in infantile 
scurvy. Schagan (1024) found the blood picture variable, with the 
erythrocyte count ranging from 3,000,000 to 4,500,000; the leuko- 
cyte count from 4,000 to 6,000 (of which the polymorphonuclear 
neutrophils made up 60.5 per cent, the lymphocytes 34.5 per cent, the 
eosinophils 1.5 per cent, the basophils 1 per cent and the monocytes 
2.5 per cent). The leukopenia usually disappeared during convalescence. 
Ossinowski (1924) noted hypolymphocytosis (lymphopenia) in scor- 
butic Russian children. Shipley and Chavarria observed the erythrocyte 
count dropping as low as 2,480,000; and the leukocyte count varying 
from 5,000 to 15,000, even in apparently uncomplicated cases. The 
differential counts are also given. The effects of infectious complica- 
tions are described. A relative lymphocytosis with a decreased num- 
ber of neutrophils was observed by Tschernorutzki (1922) and Andresen 
(1923) in scorbutic Russian adults. Oppel and his co-workers noted 
anemia with thrombopenia and leukopenia in their study of scurvy in 
rabbits and in man. In infantile scurvy, Carbonara (1928) observed 
moderate anemia, poikilocytosis and anisocytosis, with marked decrease 
in hemoglobin content. In experimental scurvy, the changes in the 
blood were slight. 

In scurvy in rabbits, Findlay (1923) and Bencini (1926) noted 
leukopenia. In guinea-pigs, Lesne and his associates (1923) found the 
red and the white cell count variable according to the stage of scurvy. 
Liotta (1923) noted a progressive anemia with slight leukocytosis, the 
differential count showing mononucleosis, neutropenia and eosinophilia. 
Verzar and Kokas (1924) did not find any change in either the white 
or the red cell count. Sherif and Baum (1927) likewise failed to 
observe any change in red cells or thrombocytes. Trentini (1927) 
noted an increase in the number and the size of the fat droplets in the 
monocytes of scorbutic guinea-pigs. Meyer and McCormick (1928, 
1928a) found a decreased number of erythrocytes and a decreased num- 
ber of lymphocytes, but an increased count of polymorphonuclears. 

Gottschalk (1923) ascribed the anemia of infantile scurvy to a 
primary lesion of the bone marrow. In the bone marrow of scorbutic 
guinea-pigs, Findlay (1923) observed a gelatinous degeneration, and 
Mouriquand, Michel and Bernheim (1924) noted fibrosis with a 
greatly decreased number of lymphoid cells. 

Skeleton: In addition to the aforementioned changes in the bone 
marrow, the effects of scurvy on the skeleton in guinea-pigs will now 
be considered. Shinya (1922) found that transplantation of meta- 
tarsal bones or phalanges from scorbutic into healthy guinea-pigs 
succeeded in one third of the cases, but the converse experiment failed. 
In guinea-pigs on scorbutic diet, according to Watanabe (1924) and 
Schilowzew (1928), fractured bones are not repaired, and the resorption 
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of traumatic exudates of blood is greatly retarded. On the other hand, 
underfeeding alone does not prevent new formation of hone. Murata 
(1924) concluded that the essential skeletal lesion in experimental 
scurvy is a degeneration of the periosteum and endosteum, causing an 
inability to ossify. Merely connective tissue cells are formed, which, as 
a granulation tissue, tend rather to resorption of hone. 

Wolbach and Howe (1925b, 1926) found that during scurvy the 
formation of hone ceases immediately, although in places osteoblasts 
(and fibroblasts in general) continue to proliferate. These can form 
an ossified matrix .within forty-eight hours, if antiscorbutic substances 
are fed. During scurvy, incisions in the hone are not repaired. Israel 
and Fraenkel (1926) observed marked retardation of the formation of 
the callus and of the healing process in fractures of the femur in scor- 
butic guinea-pigs. 

Hojer and Westin (1924, 1925) and Westin (1925, 1925a) 
described the changes in the jaw hones as well as the teeth of scorbutic 
guinea-pigs, Meyer and McCormick (1928) observed proliferative 
changes in the costal cartilages and the hone marrow, with marked 
degeneration and disintegration of the walls of the blood vessels. 
According to Ossinowski (1924), in scurvy in man the skeleton is 
involved more frequently and more severely in children than in adults. 

Noteworthy advances have recently been made in the roentgenology 
of the scorbutic skeleton. The excellent work of Wimberger (1923, 
1924, 1925), when compared with that of Tobler (1918) from the same 
institution (Pirquet’s pediatric clinic- in Vienna), reveals striking 
progress both in the technic of making the plates and in the skill of 
interpretation. Wimberger emphasized the diagnostic importance of 
Fraenkel’ s “white line'’ (the “Trummerfeldschatten”), which was 
questioned by Tobler and some other workers. It is admitted, how- 
ever, that a somewhat similar shadow may appear in the zone of new 
calcification in healing rickets, and puzzling pictures may occur also 
in cases of intermittent or healed scurvy, as well as in the (not 
infrequent) mixture of rickets and scurvy. 

Two other interesting features in the roentgenography of scurvy 
were presented by Wimberger. The first is the clear zone of rarefac- 
tion, corresponding to the trabecular resorption in the “Geriistmark” 
(fibrous marrow) area of the diaphysis, adjacent to the denser 
“Trummerfeld” zone. This rarefaction occurs likewise in the epiphyses, 
which become light, except in a denser peripheral border or ring 
(corresponding to a “Trummerfeld”). The light epiphyseal centers 
had been observed previously by Reyher (1911) and Gott (1918), who 
did not recognize their diagnostic importance. Gott claimed that they 
appear not only in scurvy, but in various other atrophic conditions of 
the skeleton. Wimberger held that they are characteristic of scurvy, 
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and may persist in the epiphyses even years after clinical recovery. The 
occurrence and diagnostic importance of Wimberger’s ring was con- 
firmed by Pelkan (1925), Schwartz (1927) and Bromer (1928). 
Nassa (1925) held that the ring occurs only in cases of combined 
scurvy and rickets. 

The second feature of interest is the appearance of from two to 
four, or more, cross-lines (near the end of the diaphysis), which 
represent former “Triimmerfeld” zones persisting from healed inter- 
mittent scurvy. These lines were previously noted by Tobler (1918) 
and especially by Frank (1920). Stettner (1925) and Harris (1926, 
1928) think they represent cessations of osseous growth, which may 
occur normally during adolescence as well as following rickets or any 
form of acute illness or starvation. Bromer (1928) gave a thorough 
review of the literature together with data from fifty-six original cases 
illustrating the points in the roentgenologic diagnosis of scurvy. 

Teeth: Williams (1923) reported profound degenerative changes in 
both the enamel and the dentine of guinea-pigs subjected to vitamin 
deficiencies resulting in a condition related to scurvy. Wolbach and 
Howe (1925, 1925b, 1926) paid special attention to the teeth, in which 
the earliest effect of scurvy is found. The odontoblasts in the incisor 
teeth become separated from the dentine and undergo striking changes 
in size, arrangement and staining reaction. Normal structure may be 
reestablished within forty-eight hours after the feeding of antiscorbutic 
foods. Smith (1927) noted frequent fractures of the teeth in chronic 
scurvy of guinea-pigs ; while Meyer and McCormick (1928, 1928a) 
found hemorrhages in the pulp of the incisors. 

An especially thorough study of the changes in the teeth of scor- 
butic guinea-pigs was made by Hojer and Westin (1924, 1925) and 
Westin (1925, 1925a, 1926). The principal lesions found were: (1) 
the gradual change and disappearance of the odontoblastic layer; (2) 
the amorphous calcification of the predentin and the absence of Tomes’ 
canals in this layer; (3) the old dentin’s becoming porous; (4) the 
new formation of pulp bone instead of dentin; (5) hyperemia and 
sometimes hemorrhages, necroses and subsequent hydropic changes in 
the pulp and (6) later variable atrophy and resorption of the pulp 
bone, dentin and pulp tissue. 

Alimentary Tract: Oral lesions, especially of the gums, are charac- 
teristic symptoms of scurvy in man. The gingival changes were 
described by Tschernorutzki (1922), Ossinowski (1924) and Scholle 
(1924). They occurred in 90 per cent of the Russian adults and in 100 
per cent of the children. The stomatitis became gangrenous in 13 per 
cent of the cases, according to Schagan (1924), and in 15 per cent of 
Tschernorutzki’s 4,227 cases. Mouriquand and his co-workers (1924) 
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did not find an}- significant lesions in the intestines of scorbutic guinea- 
pigs, although intestinal atrophy was noted in those which failed to 
recover when refed a normal diet. Carra (1925) described areas of 
variable degeneration in the mucosa and muscularis mucosae of the 
small intestine, and to a lesser extent in the stomach and large intestine, 
in scorbutic guinea-pigs; while Guarino (1927) found gastric conges- 
tion, hemorrhages and disappearance of the secretory granules in the 
gastric gland cells. Mucohemorrhagic diarrhea was described by 
Ossinowski (1924) as a grave symptom in infantile scurvy. Accord- 
ing to Scholle (1924), the intestinal hemorrhages are produced by 
ulceration of the intestinal wall. 

Liver: In the liver of scorbutic guinea-pigs, Murata (1922) found 
in 80 per cent of the cases grayish spots of variable size. On micro- 
scopic examination, these spots presented necrotic areas, which were 
interpreted as anemic infarcts due to thrombosis of branches of the 
portal vein. Lopez-Lomba and Random (1923a) observed an increase 
in the weight of the liver. Carra (1925) noted a fatty infiltration but 
not any degenerative changes in the hepatic glandular epithelium. 
Mouriquand and his associates (1924, 1925) found marked lesions in 
the liver of previously scorbutic guinea-pigs that had failed 
to recover fully and had passed into a chronic state of cachexia after 
being placed on a normal diet. In these cases, the liver appeared 
atrophic, with enormous capillary dilatation and multiple hemorrhages. 
The liver cells were atrophied, without fatty degeneration, and the 
nuclei were of normal size. Meyer and McCormick (192S. 1928a) noted 
fatty degeneration of the liver as one of the most conspicuous lesions in 
scorbutic guinea-pigs. Detached masses of liver cells were seen in 
the large hepatic veins. 

Pancreas: Murata (1922) and Carra (1925) observed a slight 
hypertrophy and hyperplasia of the pancreatic islets of Langerhans in 
scorbutic guinea-pigs. Murata pointed out the probable significance of 
these changes in relation to the co-existent hyperglycemia. Fatty 
degeneration in the pancreas was noted by Meyer and McCormick 
(1928, 1928a). According to Lowy (1923), the pancreatic islets 
appeared strikingly larger and more numerous in scorbutic guinea-pigs ; 
but changes were not found in starvation. 

Spleen and Thymus : In scorbutic guinea-pigs, Lopez-Lomba and 
Random (1923a) found little, if any, change in the weight of the 
spleen, but Mouriquand and his associates (1924) observed splenic 
atrophy. Brouwer (1927) found the spleen variable in weight, with 
deposits of hematogenous pigment. Oppel and his fellow research 
workers (1924) suggested that the hemolytic action of the spleen is 
inhibited by a suprarenal hormone, which is decreased in scurvy. 
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A marked atrophy of the thymus was noted in scorbutic guinea- 
pigs by Morikawa (1920), Lopez-Lomba and Randoin (1923a) and 
Brouwer (1927). 

Kidney: In scorbutic guinea-pigs, Murata (1922) observed occa- 
sionally what he termed “metastatic calcification” in the kidney, although 
Lopez-Lomba and Randoin (1923a) found little, if any, change in the 
weight of the kidney. Meyer (1926) and Meyer and McCormick 
(1928, 1928a) noted a marked fatty degeneration in the epithelium of 
the kidney and other organs. Mouriquand and his associates (1924) 
did not find any significant lesions in the kidneys of athreptic guinea- 
pigs that failed to recover after antiscorbutic feeding. 

Reproductive System : A marked atrophy of the testis in scorbutic 
guinea-pigs was noted by Morikawa (1920); while Lopez-Lomba and 
Randoin (1923a) found only a slight loss of 12 per cent. Mouriquand, 
Michel and Sanyas (1923) observed an early effect on spermatogenesis, 
with almost complete destruction of the seminiferous epithelium in 
some places. Abnormal spermatic cells and spermatozoa were also 
observed. Medes (1926) and Lindsay and Medes (1924, 1926) found 
but little apparent change in the weight of the testis after ten days on 
a scorbutic diet. The blood vessels appeared congested, with degenera- 
tion of the seminiferous epithelium in some tubules. Multinucleated 
or giant cells, such as occur during starvation, were not found. Other 
tubules showed normal spermatogenesis. Guinea-pigs, previously 
scorbutic for from thirty to forty days, had almost completely 
recovered the normal structure of the germinal epithelium after seven- 
teen days on an antiscorbutic diet. Disintegration of the seminiferous 
epithelium was noted by Meyer and McCormick (1928, 1928a). 

Marked atrophy of the ovary in scorbutic guinea-pigs was also 
observed by Morikawa (1920), but observations of the structure were 
not recorded. 

Endocrine Organs : A marked increase in the weight of the thyroid 
gland in scorbutic guinea-pigs was noted by Lopez-Lomba and Randoin 
(1923a). Brouwer (1927), however, found a decrease. Mouriquand, 
Michel and Sanyas (1923) observed a slight congestion, a tendency to 
sclerosis and, often, small follicles. Morelli and Gronchi (1927), on the 
other hand, did not find sclerosis, but often found signs of hyperplasia 
and hypersecretion, especially in the thyroid glands of guinea-pigs dying 
early with atypical symptoms. Lowy (1923) did not see any histo- 
logic changes in the thyroid gland. The cells of the parathyroid glands 
appeared small. Harris and Smith (1928) found the follicular thyroid 
cells increased in number and height, with the colloid vacuolated and 
decreased in amount. Changes were not noted in starvation. 

Supiai enal Glands: The marked hypertrophy of the suprarenal 
glands in the scorbutic guinea-pig was confirmed by Lopez-Lomba and 
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Random (1923a), and Brouwer (1927). Morikawa (1920) ascribed 
this hypertrophy to the co-existent condition of simple inanition. 
Mouriquand, Michel and Sanyas (1923) found the suprarenal glands 
congested (sometimes enormously), especially in the medulla, more 
rarely in the zona fasciculata. The superficial part of this zone pre- 
sented a variable degree of fatty infiltration. Lindsay and Medes 
(1926a) noted changes similar to those previously described by McCar- 
rison, with a variable amount of hemorrhagic infiltration in the cortex 
and medulla. 

Morelli and Gronchi (1927) in the earlier stages of scurvy in guinea- 
pigs found signs of increased activity of the suprarenal glands, as 
shown by a siderophil substance, fuchsinophil granules, lipoids and 
doubly refractive fats. In later periods, there was an increase of 
fuchsinophil granules and siderophil cells, hut a diminution of lipoids 
and doubly refractive substances. Most important was the cortical 
hyperplasia, with numerous mitoses ; also amitoses. Besides these pro- 
gressive changes, there were also regressive phenomena, due to numerous 
hemorrhagic foci, with zones of cloudy swelling and nuclear degenera- 
tion (pyknosis, chromatolysis and other typical conditions). In the 
medulla, the chromaffin reaction decreased, up to complete disappear- 
ance. On refeeding a complete diet after the first appearance of 
scorbutic symptoms, some of the animals recovered promptly : others 
died after from twenty to fifty days, with hemorrhagic lesions and fatty 
degeneration of the suprarenal glands. Meyer and McCormick (1928, 
1928a) also mentioned degenerative changes in the suprarenal epithe- 
lium. 

According to Rowles (1925), the apparent increase in the weight 
of the hypophysis in the scorbutic guinea-pig is due to congestion in 
the pars anterior, as shown by volumetric analysis. The parenchyma 
actually decreases in volume, with karyorrhexis and karyolysis in the 
later stages. Meyer and McCormick (1928a) also found various hemor- 
rhagic and degenerative lesions in the nervous system and skeletal 
muscle. 

Effects of a Deficiency of Vitamin D (Antirachitic) .—The. recent 
literature on the etiology and pathogenesis of rickets was reviewed 
by Howland (1923), Stettner (1925) and Hess (1928). McCollum’s 
demonstration of the antirachitic vitamin D as distinct from vitamin A 
was accepted by Bloch (1923) and by most of the recent workers 
in this field. Davis (1923), however, and some more recent 

workers still supported the theory that vitamin A is the anti- 
rachitic factor. Thus, Zilva and his associates (1924) con- 
cluded that in pigs experimental rickets was produced when the 

amount of vitamin A present in the diet was sufficient to support growth 
but insufficient for ossification. According to Bohstedt and his associates 
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(1926) the “stiffness,” or rickets, in swine is a disorder involving a 
deficiency of calcium, as well as of vitamins A and D. Marfan (1925) 
and Debray (1925) maintained that rickets in man is essentially a 
chondromyelitis (due chiefly to infections or toxins), and distinct from 
the experimental rickets in rats, which is essentially a chondroperiostitis. 

Lobeck (1924) concluded that for production of rickets in rats, a 
deficiency of vitamin A is not essential (vitamin D was not recognized) ; 
that the proportions of calcium and phosphorus salts are of minor 
importance ; and that absence of light is the effective agent. Lang 
(1925) held that both a dietary deficiency of vitamins and a lack of 
sunlight are the pathogenic factors. Various workers have recently 
demonstrated that vitamin D can be produced by ultraviolet radiation 
of a provitamin substance (ergosterol), either within the living body 
or in the food outside the body. This topic was reviewed by Hess 
(1928). Orgler (1927) concluded that rickets is essentially a dis- 
turbance of the intermediary calcium and phosphorus metabolism, 
which is normally regulated through (1) small amounts of vitamin D 
(arising from provitamin, activated by ultraviolet rays) and (2) endo- 
crine secretions regulating salt metabolism. Von Bosanyi (1925) 
emphasized the bone marrow as the seat of the antirachitic factor, 
since marrow extracts prevented or cured rickets. Holst (1927) still 
refused to accept the theory that rickets is caused by a deficiency of 
any vitamin; he believed that it is produced by some toxic substance 
present in cereal diets. 

As to the frequency of rickets in man. Hess of New York held 
that it is the most common malnutritional disease, and that fully three 
fourths of the infants in the great cities are affected in some degree. 
Similarly, Blum and Mellion (1926) of New York reported that “fully 
75 per cent of all artificially fed and perhaps 50 per cent of all breast 
fed infants manifest evidences of mild rickets at some time during the 
first two years of life.” Beeuwkes (1926) found 80 per cent of the 
children with the disease in some districts of Russia. Schlesinger 
(1924) reported much smaller figures for German infants and small 
children, among whom the proportion of those that were rachitic 
reached a maximum of 25 per cent in 1918-1919, decreasing later to 15 
per cent, but increasing again to 20 per cent in 1923. 

Hess and Weinstock (1926) concluded that in the rat and in the 
human species rickets can be modified to some degree, but not entirely 
prevented, by the character of the maternal diet. Grant and Goettsch 
(1926), on the other hand, showed that young rats develop severe 
rickets when the mother’s reserve of antirachitic vitamin is depleted by 
continuous reproduction in darkness and on diets deficient in this 
vitamin. Hess and his associates (1928) observed that vitamin D is 
essential for the embryonic development of both fish and chick. 
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The importance of age as a factor in predisposition to rickets was 
emphasized by Eckstein (1924) and Raid (1925). Rabl found that in 
young rats (from 5 to 12 weeks old) a deficiency of light and of 
vitamin D usually caused rickets, while in older rats it produced 
merely osteoporosis. Abels (1927) stated that late rickets (adolescent 
osteopathy) occurs much more frequently in males than in females. 

The variation in susceptibility according to the species appears in 
rickets as well as in other disorders due to dietary deficiencies. Beard 
(1926) could not produce rickets in mice. The rabbit also was 
generally found not susceptible to rickets, but Goldblatt and Moritz 
(1925) were successful with forced feeding of a diet deficient 
in phosphorus and the antirachitic factor but rich in calcium. Okamoto 
(1924) likewise produced rickets in young rabbits by a diet which 
causes scurvy in guinea-pigs. The effect of a deficiency of vitamin D 
in reducing the natural immunity against infections in various animals 
was shown by Mellanby (1926) and Eicholz and Kreitmaier (1928). 
Green and Mellanby (1928), however found that vitamin D does not 
prevent the pyogenic lesions due to deficiency in vitamin A. 

Weight and Length of the Body: From observations on 870 
rachitic infants, Wiltsche ( 1924) concluded that in the first half year, 
the growth in the length of the body is markedly retarded, even in mild 
cases. Both the trunk and the limbs are involved. The weight is 
correspondingly retarded, but the girth of the chest is above normal. 
In the second half year, the results are nearly the opposite, both stature 
and weight appearing above normal. Abdominal enlargement (present 
in 90 per cent of all cases) is due to gaseous distention of the intestines. 
Variot and Nazarie (1925, 1926) studied 233 rachitic children, of 
whom only fifteen were less than 6 months of age, the others .being 
from 6 months to 2 years old. As to stature, the following per- 
centages were found : 20.2 above normal ; 44.3 normal and 35.5 below 

normal; as to weight: 31.3 above normal; 31.S normal, and 36.9 below 

normal. Weight and stature ran parallel in 85 per cent of the cases, 

with dissociation in 15 per cent. Children surviving rickets are evi- 
dently, in most cases, able to recover later any deficiency in height or 
weight, according to the observations of Chase (1914) in Munich and 
of Wimberger (1925) in Vienna. 

Teeth: Blum and Mellion (1926) reviewed the question concerning 
the diagnostic value of delayed dentition as a sign of rickets. They 
concluded that, although the dentition is usually delayed, even in mild 
rickets, this has little diagnostic significance since there is a normal 
variability in the time of the eruption of the deciduous teeth. Variot 
and Nazarie (1925, 1926) found that the eruption is retarded less 
frequently than is generally believed. Among thirty-seven atrophic 
rachitic infants, thirty-two had cut their teeth normally. Among 
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sixty-three hypertrophic rachitic infants, the dentition was normal in 
fifty-three. The relation of variously deficient diets to caries of the 
teeth was discussed by Mellanby, Pattison and Proud (1924). By 
feeding experiments on institutional children, it was shown that dental 
caries is less marked in those on diets short of cereals but rich in 
calcium and calcifying vitamin. 

Skeleton: According to Moore (1924), the first skeletal signs of 
infantile rickets are craniotabes (most easily determined at the mastoid 
fontanel), deformities of the chest and costomalacia or softening of 
the sternal ends of the ribs. Both genu valgum and genu varum are 
always preceded by abnormal lateral motility of the knee joint, which 
is often the first sign of rickets in the leg. From a study of 870 
infantile cases, Wiltsche (1924) concluded that, simultaneously with the 
craniotabes, a slight “rosary” appears on the fourth, fifth and sixth 
ribs. The epiphyses of the limbs are involved somewhat later, the 
upper usually earlier than the lower (this observation confirmed 
Stoelzner’s, and was opposed to Guerin’s observations). 

Abels and Karplus (1927) regarded the presence of craniotabes or 
an enlai'ged fontanel at birth as a prerachitic symptom. In some cases, 
as shown by Koeppe (1926) and Bohe (1928), there may be a rachitic 
distention of the ventricles of the brain without any external enlarge- 
ment of the cranium. This condition, which can be diagnosed by the 
roentgen ray, is designated by Koeppe as hydrocephalus occultus. 

Huldschinsky (1928) concluded that the craniotabetic thinning of 
the cranium does not correspond to the ordinary skeletal softening in 
rickets. He interpreted it rather as osteoporotic thinning of the cranial 
wall, secondary to the increased growth of the brain in rickets. Cranio- 
tabes responds to antirachitic therapy much less readily than do the 
ordinary skeletal lesions. 

The interpretation of roentgenograms in connection with rickets 
(as also in connection with scurvy) has received much attention in 
recent years. The subject was discussed at length by Weech and 
Smith (1923), Lesne, Mahar and Colaneri (1924), Wilson (1926) and 
Wimberger (1923, 1925), whose contributions are especially note- 
worthy. Groover, Christie and Merritt (1925) also made an extensive 
and valuable study of 926 cases. A clinical diagnosis of rickets was 
made in 68.7 per cent of the cases, an x-ray diagnosis in 66.5 per cent. 
In the incipient cases, the x-ray diagnosis is apparently far more 
accurate than the clinical diagnosis. Hamburger and Siegl (1928) 
noted the deceptive appearance of a “pneumothorax rachiticus,” caused 
by the thoracic deformity. 

From the work of Haft'a (1924) and of Breus and Kolisko, it is 
apparent that the deformities of the adult pelvic skeleton (which are 
of especial importance in relation to child-birth) often appear during 
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rickets in childhood. The pelvic deformity is usually, but not always, 
proportional to the severity of the rickets in general. Reyher (1922) 
and Koehler (1924) concluded that the calcification of the bony epiphys- 
eal nuclei of rachitic children is in general not appreciably delayed. 
Plaut (1924, 1924a) held that during mild infantile rickets the centers 
of ossification appear without delay, as shown by the x-rays. In 
moderate or severe cases, the centers of ossification fail to become 
visible by x-rays ; but in reality the centers are laid down in uncalci- 
fied form at the normal time, as shown by the extreme rapidity with 
which large centers later become visible through calcification when the 
healing process begins (as was noted by Fracnkel and Lorey). Only in 
the severest cases of rickets is there a true retardation in the centers 
of ossification. Lewin (1927) found the appearance of an epiphysis 
within an epiphysis at the lower end of the femur and the upper end 
of the tibia in a child who had apparently suffered from intermittent 
rickets. As mentioned before, in the discussion of scurvy, difficulty is 
sometimes encountered in differential diagnosis between scurvy and 
rickets by the roentgenologic method, especially in cases of intermittent 
or coincident scurvy and rickets. 

Lobeck (1924) described in detail the histologic changes in the 
skeleton in rats with experimental rickets, which he considered equiva- 
lent to rickets in man. Marfan (1925) and Debray (1925), however, 
contended that while the lesions of the bones are somewhat similar, 
the osteoid tissue is formed in the rat chiefly from the periosteum 
(perichondrium), while in rickets in man it is formed largely from 
marrow elements. Thus (as has been mentioned), rickets in rats is 
considered by them as essentially a chondroperiostitis ; rickets in man 
as a chondromyelitis. Dalyell and Mackav (1923) demonstrated that 
histologic evidence of rickets may appear in infants without any clinical 
or roentgenographic s} r mptoms of the disease. Brockman (1927) 
described certain skeletal peculiarities found in “renal rickets,” associated 
with chronic interstitial nephritis in children. These peculiarities are 
ascribed to the toxic condition resulting from renal insufficiency. 

Neubauer (1925) demonstrated that in rachitic rats the skull 
becomes relatively shorter, that is, brachycephalic. From a study of the 
limb bones of rachitic pigs and calves, McGowan (1924) concluded 
that the structure in the affected epiphyseal regions is modified to a 
considerable extent by the abnormal mobility of these parts. Bohstedt 
and his associates (1926) found that the stiffness, or posterior paralysis, 
in rachitic pigs is caused by fractured vertebrae, which project into the 
vertebral canal and compress the spinal cord. “Beading” of the ribs 
is usually present, although the histologic structure often differs from 
that in typical rickets or osteoporosis. Nonidez (1926) described the 
skeletal lesions in avian rickets. 
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Bone Marrow : The importance of the lesions of the bone marrow 
in rickets in man was emphasized by Marfan (1925) and Debray 
(1925), as has been mentioned. According to Debray, the medullary 
lesions were discovered by Cornil and Ranvier, and have since been 
studied in detail by Marfan and others. The changes, which DeBray 
held occur in rickets in man, but not in experimental rickets in animals, 
include a proliferation of marrow cells, normoblasts and eosinophils; 
a degeneration of neutrophil myelocytes; the presence of megakaryo- 
cytes, myeloplaxes and small mononuclears, and the appearance of 
marrow cells around vessels and even under the periosteum. The 
capillaries appear congested, sometimes with small hemorrhages. In 
late stages, there is a proliferation of the fixed elements with variable 
fibrosis. These lesions in the marrow are correlated with changes in 
the blood, as shown by De Villa and Cartia (1925) through smears of 
marrow from the tibia (Caronia’s method). The marrow cell counts 
in twenty-two rachitic children indicated in general an increased myelo- 
poiesis and erythropoiesis, with a larger percentage of myeloblasts, 
hemocytoblasts and immature red cells. The observations on the blood 
recorded by Maurer and his associates (to be mentioned later) also 
indicate the involvement of the bone marrow in rachitic rats. 

Blood: The results of examination of the blood in rickets continue 
to be variable, like those of earlier observers. Kaneko (1924) in forty 
rachitic infants found a slight decrease in the average number of 
erythrocytes and of polymorphonuclear leukocytes; an increase in the 
number of small lymphocytes and the other counts normal. In 870 
cases, Wiltsche (1924) found constant anemia of a variable degree in 
severe rickets; often also in light cases. Merlini (1926) reported in 
detail the condition of the blood in thirty rachitic infants, together with 
an extensive review of the literature. DeVilla and Cartia (1925), in 
general agreement with previous investigators of the blood in infantile 
rickets, found a slightly decreased red cell count, the leukocyte count 
variable (normal or showing variable leukocytosis or sometimes leuko- 
penia), lymphocytosis constant (allowance being made, however, for 
the normal lymphocytosis of infants), the number of eosinophils usually 
normal or below, immature granulocytes frequent and sometimes 
nucleated reds. The observations were correlated with those on smears 
from the bone marrow, as has been mentioned. Stransky and Witten- 
berg (1926) concluded that infantile anemia is due to hypofunction of 
the bone marrow, with a decreased number of red and Avhite cells and 
platelets. When anemia occurs during rickets, the examination of the 
blood helps to indicate the stage and the severity of the rickets, and the 
blood improves parallel with the general recovery on antirachitic treat- 
ment. Baumann (1928) ascribed the anemia to lack of iron. 
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In rachitic rats, Maurer and his associates (1925) found but little 
change in either the total or the differential leukocyte count. But the 
constant appearance of erythroblasts in the blood after from three to 
five weeks and of myelocytes after seven weeks indicates the involve- 
ment of the hone marrow. Sheri f and Baum (1927) did not find any 
significant changes in the hemoglobin content or the erythrocyte count 
of rachitic rats. They observed, however, a marked thrombopenia, 
which occurred likewise during a dietary deficiency of vitamin A, but 
not during a deficiency of vitamins B and C. 

Spleen and Lymph Nodes: In rachitic puppies, Davies (1923) noted 
hyperplasia of the lymphoid tissue in the spleen and the lymph nodes. 
Giant cells were fairly numerous. Wiltsche ( 1924) found splenic 
enlargement in all anemic rachitic infants (29 per cent of S70 rachitic 
infants). The lymph nodes (inguinal, axillary and cervical) were 
enlarged in about the same percentage of cases, but Wiltsche ascribed 
this enlargement to causes other than the rickets. 

Gonads and Endocrine Organs: In young rats with rickets (com- 
plicated by a deficiency of vitamin A). Eckstein (1923) found a 
marked atrophy of the testis and degeneration of the seminiferous 
tubules with a failure of spermatogenesis. The ovaries were more 
resistant and appeared normal in structure, although conception did not 
occur. 

According to Davis (1923). the most striking change in rachitic pup- 
pies, aside from the lesions of the bones, was in the thyroid gland. The 
follicles were enlarged and filled with colloid. It has long been known 
that enlargement of the parathyroids occurs in rachitic rats (Erdheim) 
and in infants (Ritter). A similar parathyroid hypertrophy in rachitic 
chickens was recently observed by Doyle (1925) and Nonidez and 
Goodale (1927). The latter authors found that the enlargement 
involved both hypertrophy and hyperplasia of the parenchyma cells. 
Later there is a phase of regression, in which the epithelial cell cords 
appear shrunken, but this may coincide with hyperplasia of the stroma. 
In some cases, the parathyroid glands showed localized degenerative 
changes, mucoid or keratinous, of doubtful significance. 


(To be Concluded) 



Notes and News 


University News, Promotions, Resignations and Appointments. — 
Claude H. Forkner and Leone McGregor have been granted fellowships for the 
study of pathology by the medical fellowship board of the National Research 
Council. 

The following announcements effective July 1, have been made by the University 
of California Medical School: Isabel H. Perry has been appointed instructor in 
pathology; A. M. Moody, instructor in pathology, and S. R. Mettier, assistant 
professor of medicine and pathology (absent on leave 1929-1930). Z. E. Bolin 
was promoted from instructor in pathology to assistant professor of pathology, and 
J. F. Rhinehart from assistant in pathology to instructor in pathology. 

Stuart Graves, dean and professor of pathology, University of Alabama School 
of Medicine, gave the Alpha Omega Alpha lecture at Augusta, June 1, on “Relation- 
ship between Premedical Education and Medical Education,” and on June 3 
addressed the graduating class on “American Medicine and Young Graduates.” 

Arthur T. Delaney has resigned his fellowship for work in pathology under the 
medical fellowship board of the National Research Council to accept the position 
of pathologist to the Englewood Hospital, Chicago. 

William H. Welch has resigned as a member of the state board of health of 
Maryland after a continuous service of thirty-one years ; Thomas S. Cullen suc- 
ceeds Dr. Welch. 

Germanus J. France, Baltimore, has been appointed automobile coroner accord- 
ing to a new law that provides for a separate coroner to investigate deaths caused 
by automobile accidents. 

William D. Collier has been made director of the department of pathology and 
has been promoted to a full professorship at the St. Louis University School of 
Medicine. 

George H. Whipple, professor of pathology in the University of Rochester, has 
been, elected member of the National Academy of Sciences. 

Theobald Smith has retired from the directorship of the department of animal 
pathology of the Rockefeller Institute for Medical Research, and Carl Ten Broeck 
is now acting director. 

Nathan C. Foot, professor of pathology, University of Cincinnati College of 
Medicine, will spend a sabbatical year of study abroad, returning in the fall of 1930. 

Leon H. Collins, Jr., who has been working in biochemistry and pathology 
under the medical fellowship board of the National Research Council, has accepted 
a position in the department of pharmacology in the University of Pennsylvania. 

Eugene L. Opie, Philadelphia, has been awarded the Trudeau Medal of the 
National Tuberculosis Association for his work on tuberculosis in childhood. 

Eugene C. Woodruff, who has been working in pathology at Vanderbilt Uni- 
versity under the medical fellowship board of the National Research Council, has 
accepted a position in the department of pathology' at Vanderbilt. 

Mary Stevenson has been appointed assistant in pathology and Clyde W. 
Holland has taken the chair of bacteriology' at Dalhousie University, Nova Scotia. 

Society for Experimental Biology and Medicine. — The newly elected 
officers are : president, Peyton Rous ; vice president, David Marine ; secretary- 
treasurer, A. J. Goldforb ; councillors, F. P. Gay' and G. B. Wallace. 

Federation of American Societies for Experimental Biology. The 

meeting this year will be replaced by that of the Thirteenth International Physio- 
logical Congress in Boston, from Aug. 19 to 23, 1929. There will be no scientific 
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session of the societies of the federation as such, but the usual business meetings 
of the federated societies will be held on August 19, prior to the opening session 
of the congress. 

Fellowships and Scholarships in the Medical Schools of the United 
States and Canada. — The second part of the Journal of flic Association of 
Medical Colleges, vol. 4, no. 2, April, 1929, gives an authoritative list of fellowships 
and scholarships available in the medical schools of the United States and Canada. 

Reduction in Price of Biography of T. Mitchell Prudden. — It will be 
of interest to pathologists to note that the price of “Biographical Sketches and 
Letters of T. Mitchell Prudden," pioneer American pathologist and professor of 
pathology in the College of Physicians and Surgeons, Columbia University, from 
1892 to 1909 (pages 311, New Haven, Conn., The Yale Press), has been reduced 
to §2 a volume. 

Endowment of Fellowships. — The Lucius N. Littaucr Foundation has made 
a grant of §50,000 to Albany Medical College for three research fellowships, two 
in pathology and one in physiology and medicine. 

International Congress of Microbiologists. — The meeting which was to 
be held at the Pasteur Institute in Paris in October, 1929, has been postponed 
until June, 1930. American microbiologists are invited to take part in the congress. 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

The Effect of Bile Salts Upon Uterine Contractions and Upon the 
Action of Pituitary Extract. J. Hofbauer, Am. J. Obst. & Gynec. 16: 
245, 1928. 

The effect of bile salts and their interaction with pituitary solution on the 
uterine muscle in the guinea-pig were studied. The experiments were made by 
kymographic readings of the contracting uterine horn in 50 cc. of Locke’s solution. 
Diluted pituitary solution was added, and after its effect was demonstrated one- 
fourth strength sodium glycocolate was added. A suppression of the spontaneous 
uterine contractions followed, with a loss in muscle tone. It then took a much 
greater amount of pituitary solution to restore the uterine contractions and tone. 
In the pregnant uterus the bile salts had less effect and the muscle was more 
sensitive to the action of pituitary solution. This was most pronounced as full term 
was approached. The increase in the bile acid content of the blood during preg- 
nancy has been demonstrated by others. This apparently holds the uterus in 
obeyance and tolerance to its increase in size. At term, when the uterus has 
become more sensitive, the suppressing power of bile salts is overcome by the 
hypophyseal secretions which have then become demonstrably increased. 

A. J. Kobak. 


The Female Sex Hormone. R. T. Frank, M. D. Goldberger and L. C. 
McGee, Am. J. Obst. & Gynec. 16:387, 1928. 


The vaginal spread test in the rodent is specific for the female sex hormone; 
and testicular extracts do not give a positive vaginal spread test when injected into 


castrated rats or mice. 


A. J. Kobak. 


Suprarenal Insufficiency. L. C. Wyman, Am. J. Physiol. 87:29 and 42, 
1928. 

The lethal intraperitoneal dose of histamine acid phosphate for normal rats, 
and for those in which single suprarenalectomy had been performed was found to 
be over 100 mg. per hundred grams body weight. In animals in which double 
suprarenalectomy has been performed, it was diminished to about 7 mg. per 
hundred grams of body weight. This increased susceptibility persists unchanged for 
at least five months after operation. The presence of accesory cortical tissue, or of 
cortical transplants, did not affect this increase of susceptibility, while the presence 
of accessory chromaffin tissue appeared to afford protection. Complete or partial 
protection from fatal doses was also conveyed by the intraperitoneal injection of 
small doses of epinephrine hydrochloride. It is concluded that as the increase of 
susceptibility appears to be due to lack of medullary tissue, to the extent that it is 
valuable as a test of suprarenal function, it concerns that of the medullar rather 
than the cortex. 

In rats, previous thyroidectomy was found not to affect the symptoms, the 
mortality rate, the susceptibility to diphtheria toxin and the susceptibility to 
histamine intoxication of suprarenalectomized animals. It was found that the intra- 
peritoneal injection of from 6 to 10 cc. of 5 per cent dextrose solution may cause 
the death of suprarenalectomized animals, while such dosage is without effect on 
normal animals. In animals on which operation had been performed, smaller 
doses did not affect the increased susceptibility to histamine intoxication, and 
apparently not that to diphtheria toxin. In rats it would appear that dehydration 
is not an important factor in suprarenal insufficiencv. TT 

H. E. Eggers. 
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The Utilization of Acetoacetic Acid by Normal and Diabetic Dogs 
Before and After Evisceration. I. L. Ciiaikoff and S. Soskin, Am. J. 
Physiol. 87:58, 1928. 

Sodium aceto-acetate injected intravenously into normal and eviscerated dogs 
disappears rapidly. Since there are not sufficient acetone bodies in the tissues 
several hours after the injection to account for the amount injected, it would appear 
that aceto-acetic acid can be utilized by muscle. In dcpancreatized dogs the aceto- 
acetic acid disappears more slowly, while in eviscerated diabetic dogs the disap- 
pearance takes place in the normal time. It is concluded that the excessive 
appearance of the acetone bodies in the tissue fluids of diabetic animals is not due 
to diminished utilization of them by the animal. jj ^ p rGFRS 


The Role of the Anterior Pituitary in Hastening Sexual Maturity in 
Ring Doves. O. Riddle and F. Flemion, Am. J. Physiol. 87:110, 1928. 

In a study of the effect on precocious sexual maturity in immature doves, it 
was found that daily anterior pituitary homeotransplants increased testicular 
growth, while a similar, but less marked, effect was obtained in some cases with 
ovarian growth. Similar effects were obtained by the intraperitoneal administration 
of a glycerin extract of fresh bovine anterior lobes. Body weight was not affected 
or was adversely affected. With the glycerin extracts, there was frequent 
enlargement of thyroids, livers and spleens. g Eggers 

Effects of Different Food Substances Upon Emptying of the Gall- 
bladder. W. F. Krause and L. R. Whitaker, Am. J. Physiol. 87:172, 
1928. 

In cats, fats and fatty acids were by far the most active foods in emptying the 
gallbladder, the unsaturated fatty acids being apparently more active than the 
saturated. Pure carbohydrates had little or no effect, and proteins only a slight 

effect H. E. Eggers. 

Muscle Hemoglobin Concentration During Growth as Influenced by 
Diet Factors. G. H. Whipple, A. H. Grotii and F. S. Robscheit- 
Robbins, Am. J. Physiol. 87:185, 1928. 

Litter-mated pups were fed on an adequate synthetic bread ration, or on a bread 
ration to which were added large amounts of cooked liver. After ten weeks’ 
feeding there were no noteworthy differences in the concentration of muscle 
hemoglobin in the animals on the two diets. After from fifteen to twenty weeks 
on these diets, the pups which were fed liver showed a distinct increase both in 
blood hemoglobin and in the concentration of muscle hemoglobin. In contrast with 
the levels of blood hemoglobin, those of muscle hemoglobin are stable and are not 
easily disturbed. The maintenance factor required to replace the wear and tear 
of muscle hemoglobin is unknown. g jt ggers 

Water Retention Under Low Barometric Pressure. C. S. Smith, Am. J. 
Physiol. 87:200, 1928. 

In dogs and rats kept under atmospheric pressures reduced from 2.6 to 9.8 cm. 
of mercury, water retention was observed. This retention was accompanied by 
restlessness, and it is suggested that this mechanism is concerned in the reaction 
by many animals and some human beings to approaching weather changes. 

H. E. Eggers. 

Coagulation Time in Parathyroid Tetany. J. C. Brougher, Am. J. Physiol. 
87:221, 1928. 

In parathyroidectomized dogs, there was a delay in blood clotting time during 
tetany varying from a few seconds to over thirty hours. The administration of 
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1 ounce (28.35 Gm.) of cod liver oil, or 0.4 cc. of acterol, restored clotting time to 
normal after a period of from two to four hours. If these were given for from 
twenty to forty days, the animals recovered, and their blood coagulation and serum 
calcium returned to normal. jf. jr. Eggers. 


Studies in the Digestion of Lecithin By Pancreatic Enzymes. Sidney A. 

Portis, J. A. M. A. 91:1248, 1928. 

Normal duodenal contents digest lecithin and gastric contents do not. In 
patients with cardiac decompensation there is a definite depression of enzyme 
activity as far as lecithin digestion is concerned. There is no apparent alteration 
in pancreatic enzyme activity in normal pregnant women. The pancreatic enzyme 
activity is depressed in the untreated duodenal ulcer and returns to nearly normal 
with the administration of alkalis. Patients with ulcers treated by the ordinary 
methods of rest in bed and food and without the administration of alkalis did not 
show a return to normal in the third week of management. 

Author’s Summary. 

The Physiological Response of Rabbits to Insulin. M. Sahyun and N. R. 

Blatherwick, J. Biol. Chem. 79:443, 1928. 

The rate at which sugar can be mobilized from the liver is an important factor 
in the determination of the responsiveness of an animal to the hypoglycemic action 
' of intravenously injected insulin. Rabbits maintained on a diet rich in carbo- 
hydrates are markedly refractive. Rabbits whose reserve of sugar-yielding 
glycogen is, on the contrary, depleted, or cut off from mobilization as the result of 
splanchnectomy, are markedly responsive. More insulin is required to produce 
convolutions when given intravenously than when administered either subcutane- 
ously or intraperitoneally. Arthur Locke. 


The Enery Exchange in Obesity. J. M. Strang and F. A. Evans, J. Clin. 

Investigation 6:277, 1928. 

Observations were made on eight obese women, normal except for excess weight, 
who were reducing by measures of diet alone. ‘The basal metabolism was deter- 
mined at intervals of a few days to two weeks. In seven patients with normal 
metabolism, the increase in calories was 26 per cent above normal for the same 
persons if of ideal weight. This was not proportional to the weight excess, but 
was proportional to the increase of body surface. On reduction of weight, the 
caloric value dropped to 6 per cent above normal, even when the body weight 


remained 40 per cent above normal. 


H. R. Fishback. 


Renal Function in Chronic Cardiac Disease Without Signs of Heart 
Failure. H. J. Stewart and J. F. McIntosh, J. Clin. Investigation 6: 
325, 1928. 

In thirty-five patients recently recovered from heart decompensation, renal 
function was tested by the following methods: (1) the urea concentration index; 
(2) the phenolsulphonephthalein test; (3) the concentration test, and (4) the 
dilution test. In ten patients, all four tests gave normal values. The urea con- 
centration index was normal in all except eight patients, and the phenolsulphon- 
phthalein excretion was subnormal in only one patient. The dilution test showed 
lessened water excretion, failure of the specific gravity to fall or both in seventeen 
patients, while ten patients showed diminished concentration power. Thus, the 
most frequent abnormality found was more or less fixation of the specific gravity 
of the urine. After the age of 30, or in patients with arteriosclerosis or hyper- 
tension, normal renal function was rarely found. There was no correlation between 
the duration of heart disease and the degree of impairment of renal function. 

H. R. Fishback. 
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Properties of the Gonads as Controllers of Somatic and Psychical 
Characteristics. Carl R. Moore, J. Exper. Zool. 50:455, 1928. 

By surgical removal of the testis from its epididymis in rats and guinea-pigs, 
the life and motility of spermatozoa remaining in the isolated epididymis have been 
studied under a variety of conditions. 

In the isolated epididymis of the guinea-pig (opposite testis normal), sperma- 
tozoa remain alive and capable of motility on proper stimulation for seventy days, 
but with double epididymal isolation (both testes removed) this capacity for motility 
persists for but twenty-three days. In the rat comparable time intervals are thirty 
days and seventeen days. The greater length of life of spermatozoa when one testis 
is present, in contrast with the absence of all testis tissue, becomes an indicator 
for the presence of the testis hormone, since it follows under conditions when no 
spermatogenesis is present. This spermatozoon-motility test provides a dependable, 
easily read, purely objective test for the testicular hormone. 

The temperature regulating influence of the scrotum is easily demonstrated by 
confining the isolated epididymis in the abdomen ; the length of life of the sperma- 
tozoa under such conditions is greatly shortened. 

The spermatozoon-motility test has been studied under such a variety of con- 
ditions as the following : as influenced by (1) early and later experimental 
cryptorchid testes; (2) macerated testis injections; (3) delayed removal of the 
testis hormone ; (4) nonliving testis grafts ; (5) living testis fractions. 

The physiology of the epididymis has likewise been recognized in a new light. 

Author’s Summary. 

A Study of the Adrenal Cortex in the Mouse and Its Relation to the 
Gonads. R. Deanesly, Proc. Roy. Soc., London 103:523, 1928. 

The histologic difference between the suprarenal glands of male and female 
mice, reported by previous writers, has been further investigated. At the age of 
3 weeks, the suprarcnals are alike in the two sexes ; in inner dark-staining cortical 
zone can be distinguished. Growth of this zone ceases in the male before the 
age of 5 weeks ; a small amount of degeneration takes place, and fibrous reticular 
tissue develops around the medulla. In the female, this zone continues to grow 
until puberty; it then occupies more than half the cortex. Later, it degenerates 
slowly in the unmated animal, and normally disappears before the end of the 
reproductive period. The reduction of this zone is accompanied by a proliferation 
of fibrous tissue in the same region which persists after total degeneration has taken 
place. No correlation has been found between histologic changes in the gland of 
the unmated mouse and the cstrual cycle. Complete degeneration of the inner 
zone of the cortex takes place between the seventh and twelfth days of pregnancy; 
the histologic changes occur more rapidly than those in the gland of the unmated 
female, but are otherwise identical with them. A new inner zone may arise later in 
the cortex; this, though similar to the earlier one, is distinguishable from it, but 
is also of a transitory character. The effect of castration on the suprarenal gland 
is to cause the growth of an inner cortical zone of the female type. Ovariotomy 
appears to have no effect on the suprarenal gland. The histology of the suprarenals 
in mice is discussed in relation to that of man and other mammals. Double supra- 
renalectomy was performed on a number of male and female mice which bred 
normally after the operation. It was found that the estrual cycle was slightly 
lengthened in unmated suprarenalectoniized females, but otherwise was normal. 

Author’s Summary. 

The Physiology and Pharmacology of the Umbilical Cord Circulation. 
H. Runge, M. Bauer and H. Hartmann, Arch. f. Gvnak. 134:626, 1928. 

Perfusion studies were carried on in portions of the placenta and the umbilical 
cord to obtain information regarding the physiologic and physiochemical part played 
by the cord circulation. The difference in the pressure of the arteries and the vein 
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of the umbilical cord amounted to about 50 per cent. The blood pressure of the 
cord vein was, nevertheless, higher than that of the somatic veins of the fetal body 
which is based on the mechanical power of the fetal heart. The umbilical vein is 
permeable to aqueous stains but not to colloidal stain material. The permeability 
increases with the proportion of pressure utilized. Neither aqueous nor colloidal 
stains could be filtered through the arteries. The relation of the permeability of 
the veins to the origin of the amniotic waters was then significantly discussed. 
The anatomic verification of the vessel permeability was found in the relationship 
of the surrounding Wharton jelly of the cord to the vein and arteries. The vein 
was intimately related to its surrounding substance, whereas this is more or less 
lacking in the umbilical arteries. A. J. Kobak. 


Sudden Death trom Ventricular Fibrillation. W. Stepp and G. W. 

Parade, Miinchen. med. Wchnschr. 75:1869, 1928. 

Air in quantities of from 0.5 to 30 cc. of suspended carbon and oil, some 
emulsified, was injected into the left ventricle of dogs. There followed marked 
restlessness, dyspnea, rapid breathing and severe disturbances of the heart rhythm. 
Marked changes occurred in the electrocardiograms. Although ventricular flutter 
and fibrillation were noted, auricular fibrillation was not observed. Continuous 
'ventricular fibrillation always occurred within seven minutes, but usually appeared 
within two or three minutes following the injection. In all experiments, the onset 
of ventricular fibrillation appeared from one half to one minute before respiration 
ceased. In the experiments without ventricular fibrillation, especially following air 
embolism, the death of the heart was slower and preceded by extrasystole and sinus 
tachycardia. The postmortem examination confirmed the results of Gundermann, 
in all experiments with ventricle fibrillation, i. e., a massive accumulation of air 
bubbles or carbon particles in the coronarj’- arteries. Air bubbles and carbon 
particles were distributed also in the arteries of the brain and elsewhere. The 
presence of air or carbon particles in the coronary arteries, demonstrated in all 
experiments in which death resulted from ventricular fibrillation, leads to the con- 
clusion that ventricular fibrillation is caused by a disturbance of the blood supply 
of the myocardium or of the conduction system. Certain clinical applications are 
discussed' in conclusion. ' Edwin F. Hirsch. 


Pathologic Anatomy 

Aneurysm of the Splenic Artery. E. L. Hunt, Am. J. M. Sc. 176:195, 1928. 

A case of this rare condition is described with autopsy observations. Besides 
the ruptured aneurysm, there were also arteriosclerosis, cardiac hypertrophy and 
pulmonary edema. Pearl Zeek 

Addison’s Disease in the Negro. L. S. Evans, Am. J. M. Sc. 176:499, 1928. 

This disease in negroes is probably more common than is generally supposed, 

but is difficult to diagnose because of the natural pigmentation of the skin. Three 

cases are reported, one with autopsy observations. „ „ 

Pearl Zeek. 

An Experimental Study of Arterial Collateral Circulation. H. E. 
Pearse, Jr., Ann. Surg. 88:227, 1928. 

The author removed the main portion of the femoral artery in dogs and found 
that gangrene did not develop, nor was there any functional disability. With 
the adoption of Hill's injection method, a rich anastomosing vascular network could 
be demonstrated in these limbs. Sections of the tissue did not reveal newly formed 
blood vessels. The presence of one or two lateral branches will prevent total 
atrophy of a segment of artery isolated between ligatures, and three or more will 
preserve such a segment intact. Vasa vasorum pass around the ligature, obstructing 
their artery and thus acting as collateral channels. 

N. Enzer. 
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Primary Bilateral Tumors of the Testicle. C. C. Higgins, Ann. Surg. 
88:242, 1928. 

The author reports a case of bilateral primary cmbryoma of the testes. 

N. Enzer. 

Morphological Changes in Exophthalmic Goiter Following the Use 
of Lugol’s Solution. C. Alexander Hellwig, Surg. Gynec. Obst. 
47:173, 1928. 

Thirty exophthalmic goiters removed after Plummer’s treatment were compared 
with thirty glands removed without previous iodine medication. Most of the 
observations described by Rienhoff could not be confirmed. After Plummer’s 
treatment no changes in the vascularity and in the amount of fibrous tissue were 
found. The acini were neither round, smooth-walled nor of regular size and 
form. Neither was the epithelium fiat or cuboidal nor were the nuclei small, 
irregular and pyknotic. A formation of adenoma-like tumefactions and colloid 
cysts visible with the unaided eye did not occur in the material. In 84 per cent 
of the glands removed after Plummer’s treatment, the only definite difference, 
as compared with untreated glands, was found in the appearance of the colloid. The 
acini of these glands had more and higher concentrated content in spite of the 
fact that the hyperplastic character of the glands was not altered. These observa- 
tions corroborate Albert Kocher’s observation that most of the exophthalmic goiters 
removed after iodine medication show distinctly more stained colloid than those 
without. Therefore, if one regards the liquefaction of the colloid as the most 
characteristic feature of exophthalmic goiter, it is doubtful that the change in 
the amount and quality of the colloid which follows Plummer’s treatment completely 
explains the clinical improvement. The fact that in this material there was 
improvement in four cases following the use of a compound solution of iodine 
but no appearance of thick colloid in the glands, and that in one case there was 
no improvement after treatment with iodine but a gland rich in concentrated colloid, 
suggests that this problem is much more complicated and will not be solved by 
the anatomic method alone. Author’s Summary. 


POLYCYTIIAEMIA IN THE RABBIT FOLLOWING OPERATIONS INVOLVING THE 

Peritoneum. R. Howard Mole, J. Path. & Bact. 31:645, 1928. 


Four different kinds of operative procedures involving the peritoneum of the 
rabbit are reported, carried out under ether or procaine hydrochloride anesthesia, 
in each of which, after a brief period of anemia, a condition of polycythemia results. 
The cause of the polycythemia is undetermined. Author’s Summary. 


Capillary Permeability in Acute Uranium Nephritis. Caroline Whit- 
ney, J. Path. & Bact. 31:699, 1928. 

The permeability of capillaries is decreased after uranium poisoning. The 
decreased permeability is evident within from eighteen to twenty-four hours after 
the administration of the drug; therefore, it is probable that the effect on the 
capillaries is a direct effect rather than a secondary effect of the kidney degen- 
eration. The state of decreased permeability persists throughout the period in 
which it is possible to produce edema by the administration of excess fluid. 

Author’s Summary. 

The Production of Hyperplasia in the Alveolar Epithelium of the 
Lung of the Rabbit. J. S. Young, J. Path. & Bact. 31:705, 1928. 

Active manifestations of proliferation in the epithelial cells lining the marginal 
alveoli of the lung of the rabbit can be produced by the intrapleural injection 
of an emulsion of liquid paraffin and bile salts, whereas liquid paraffin alone is 
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ineffective. Similar changes follow the injection of solutions of a variety of 
neutral salts; viz., sodium chloride, calcium chloride, strontium chloride and 
aluminum chloride. The epithelial reaction increases as the valency of the cation 
of the salt increases. The action of calcium ions is not abolished by .sodium ions. 
The significance of physical factors in the genesis of the epithelial proliferation 

is discussed. Author’s Summary. 

The Appearance of Doubly Refracting Substance in Formalin-Fixed 
Rabbit’s Tissues. J. B. Duguid and J. Mills, J. Path. & Bact. 31:721, 
1928. 

Doubly refracting substances make their appearance in the tissues of certain 
organs, notably the liver, after their removal from the body. The appearance has 
been investigated in human, rabbit and mouse tissues. Fixation in formaldehyde 
delays and limits the development of these substances but does not permanently 
prevent it. No development is found in tissues which have been fixed in corrosive 
mercuric chloride, U. S. P., or in osmic acid. No development takes place in 
tissues which have been fixed in potassium bichromate, and with formaldehyde 
(formol-Muller) a slight development takes place. The development of the sub- 
stances is dependent on the tissues being placed in an acid medium after fixation. 
The substances are considered to be fatty acids, formed by hydrolysis from the 
lipoids in the tissues. We have not succeeded in staining them. The distribution 
of the substances gives no reliable indication as to their exact site of origin in 
the tissues, because in any piece of tissue the distribution alters according to the 
treatment to which that particular piece of tissuei has been subjected. The aniso- 
tropic substances which occur in the suprarenal gland were compared with those 
which develop in the liver. The two substances were found to be similar in their 
chemical reactions, and considerable evidence pointed to both as being results of 
postmortem changes in the tissues. Injections of cholesterol into the blood stream 
of rabbits before death did not affect the appearance or the amount of the doubly 
refracting substances developing in the livers or other organs of these animals. 
We conclude that, since doubly refracting substances so readily develop in the 
tissues after death, their presence is of little importance as evidence of the state 

of affairs during life. . , ~ 

Author s Summary. 

Blood Changes After Splenectomy in Splenic Anaemia, Purpura 
Haemorrhagica and Acholuric Jaundice, with Special Reference 
to Platelets and Coagulation. W. Howel Evans, J. Path. & Bact. 
31:815, 1928. 

In ten of eleven cases in which splenectomy had been performed, the platelets 
showed a considerable increase. In one case of purpura hemorrhagica, they failed 
to show any marked increase, while in one case of splenic anemia (Rosenthal’s 
thrombocythemic type) they rose to a high level, which was persistently main- 
tained until the death of the patient from mesenteric thrombosis. The clotting 
time showed a rough parallelism to the platelet level. The clot retraction seemed 
much more proportional to the platelet count. After splenectomy there seems to 
be no correlation between the immediate and transient rise of the granular leuko- 
cytes and the slower and more persistent rise of the platelets. 

Author’s Summary. 

The Relation of the Blood Platelets to Thrombosis After Operation 
and Parturition. R. Y. Dawbarn, F. Earlam and W. Howel Evans 
J. Path. & Bact. 31:833, 1928. 

After operations and childbirth, and especially after cesarean section, the num- 
ber of platelets in the blood begins to rise about the fourth dav, increases to a 
maximum about the tenth day and thereafter falls slowlv to the normal level 
A diminution of platelets is associated with an increase, and an excess of platelets 
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with a shortening of the blood coagulation time. The time relations of clinical 
thrombosis and embolism are similar to those of the platelet reaction : they are 
most frequent about the tenth day after operation or childbirth. The platelets 
show no change after simple hemorrhage, anesthesia or stopping in bed and no 
constant variation in sepsis. The platelet reaction is excited by fractures, and a 
similar rise occurs during convalescence from acute lobar pneumonia. It is sug- 
gested that the feature which is common to the various stimuli which have been 
identified is tissue injury and the absorption of break-down products. 

Author's Summary. 


Bone-Marrow in the Suprarenal Gland. K. Knare, Centralbl. f. allg. 

Pathol, u. path Anat. 43:57, 1928. 

In a woman, aged 75, dying of cardiac failure, a red-brown nodule, 7 by 6 
mm., was found in the cortex of the right suprarenal gland at autopsy. The 
mass was soft and sharply circumscribed, and on histologic examination all stages 
of erythropoesis and giant cells of the type found in marrow were seen in it. 
Three possible explanations are offered for the anomaly. First, a compensatory 
new formation of marrow ; second, the development of marrow carried to the 
suprarenal gland by the blood stream, and third, a congenital heterotopy of 


marrow. 


George Rukstinat. 


The Lrpoins or the Myocardium. E. Seiirt, Centralbl. f. allg. Pathol, u. 
path. Anat. 43:97, 1928 

A wide discrepancy exists in the results obtained by pure chemical and liisto- 
chemical investigations of the cardiac lipoids. These lipoids are known to con- 
sist of about 20 per cent fats found for the most part in the intermuscular tissues, 
0.07 per cent cholesterol esters and from 60 to 70 per cent unsaturated phospha- 
tides. The latter are labile and do not stain by the ordinary methods. Five fac- 
tors influence the results of staining: (1) the affinity of the stain for its solvent 
(alcohol); (2) the solubility of the lipoids in this solvent; (3) the solubility of 
the stain in the examined lipoids ; (4) the question if the affinity of the sudan III 
for its solvent is greater or less than its affinity for the lipoid; (5) physico- 
chemical combinations of fat with other bodies, such as water, which prevent the 
combination of the stain with the lipoid. From this it follows that a lipoid can 
be stained if it is not soluble in the histologic solvent and if the affinity of the 
sudan III is greater for the lipoid than for its own solvent. The method advo- 
cated to secure the best results is as follows : Thin frozen sections are cut from 
fresh tissue, dipped into distilled water and dried in air for one hour. Staining 
is then carried out in an alcohol acetone solution of sudan III for from two to 
three hours. After this the sections arc quickly shaken in 65 per cent alcohol, 
washed in distilled water, counterstained in Delafield’s hematoxylin, washed in 
water and embedded in glyceringelatin on a slide. By this method, the cardiac 
muscle is seen to be packed with fat droplets in both the longitudinal and the 
cross-striations. In addition, fine fibrillae can be seen connecting the fat droplets. 

George Rukstinat. 

Corpora Arenacea in the Lung. D. HussEixorr, Centralbl. f. allg. Pathol, 
u. path. Anat. 43:481, 1928. 

A man, aged 30, dying of sepsis and malarial coma, at autopsy had an exten- 
sive right fibrous pleuritis and in the center of the right low'er pulmonary lobe 
a red, stony mass, the size of a hazelnut. In this w r ere bodies resembling cor- 
pora amylacea, some of which w r ere partially calcified. The vessels in the mass 
were involved in various stages of thickening and hyalinization, and those com- 
pletely obliterated and occupied by concentric calcium deposits were regarded as 
corpora arenacea. George Rukstinat _ 
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Familial . Congenital Macrosomia Adiposa. T. Christiansen, Hospitals- 
tidende 71:421, 1928. 

Christiansen discusses the endocrine disorder designated by this name, seen in 
the children of two sisters with menstrual anomalies. Of nine children born at 
term, seven had macrosomia, five dying within the first year. Necropsy revealed 
adenomas in the suprarenal cortex and eosinophilia in the thymus. Congenital 
macrosomia is regarded as a suprarenal syndrome belonging to the obese type 
(Guthrie and Emery), due to a hyperepinephry (Apert), but distinguished by the 
absence of hirsuties and genital changes and in other ways from the suprarenal 
syndromes described in the literature to date. 

The Connection Between the Hypophysis and the Mid-Brain. B. N. 
Mogilnitzky, Virchows Arch. f. path. Anat. 267:263, 1928. 

The author exposed the brains of three dogs to roentgen rays, and found in 
all, besides atrophy of the glandular portion of the hypophysis, marked prolifera- 
tion of glia cells and atrophy of the posterior lobe, also bilateral atrophic and 
degenerative changes in the nucleus supra-opticus and in the tuber cinereum. 
Degeneration of the tractus supraopticohypophyseus had apparently occurred as 
a result of the changes in the hypophysis. g g Lovett 


H. Borchardt, Virchows Arch. f. path. 


Chrysosis in Rabbits and Dogs. 

Anat. 267:272, 1928. 

After injection of a gold preparation by various routes into animals, the metal 
could be demonstrated in bound form in all the organs. It was stored chiefly in 
the reticular cells of the liver and spleen, and was excreted through the kidneys. 
Metallic gold could also be demonstrated chemically in the cells after injection 
of a fine emulsion of the metal. g g Lovett 


Malformation of the Left Ventricle. H. O. Kleine, Virchows Arch. f. 
path. Anat. 267:281, 1928. 

After reviewing the literature, Kleine describes his case, in which a band was 
found resembling one of the chordae tendineae extending from the valve of the 
foramen ovale to the free border of the mitral valve between the two leaflets. It 
appeared to be a prolongation of the flap covering the foramen ovale. There 
were also three, instead of two, pulmonary veins. B R L T ■ 


Stenosis of the Conus Arteriosus as a Result of Parietal Endocar- 
ditis. G. Leitmann, Virchows Arch. f. path. Anat. 267:290, 1928. 


Stenosis of the conus arteriosus was found 
with fibrosis of the right ventricle. 


following a mural endocarditis 
B. R. Lovett. 


Malformations of the Organs of Respiration. F. Paul, Virchows Arch 
f. path. Anat. 267:295, 1928. 

Three instances of malformations are described. In the first, the left lung 
was lacking and the pleural cavity was entirely filled by the pericardium and 
right lung. A rudimentary lung was attached to the esophagus. In the second 
case, an artery branched off from the aorta just above the diaphragm, and entered 
the lower lobe of the left lung. Its branches anastomosed with the left pulmonary 
artery. Extensive caseous tuberculosis was present, confined to the region sup- 
plied with blood from the aorta. The third case, that of a stillborn infant, revealed 
the upper end of the esophagus ending blindly, and the lower end attached to the 
trachea at the bifurcation. All three are attributed to a fault in the segmentation 
process, during the development of the lung from the foregut in early embryonic 

B. R. Lovett. 
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An Amniogenous Malformation of the Skull -and Brain. F. Fritsciiek, 
Virchows Arch. f. path. Anat. 267:318, 1928. 

In a stillborn infant, the calvarium was lacking, and the hemispheres consisted 
of two small rudimentary nodules. There were adhesions between the placenta 
and the right hemisphere, and also two bands which caused a split in the face 
and a deformity of the left arm. “Very little amniotic fluid” was reported at 
the birth. b. r. Lovett. 

Pathologic Histology of the Choroid Plexus : I. Alterations with 
Age. E. von Zalka, Virchows Arch. f. path. Anat. 267:379, 1928. 


II. Alterations in Disease, ibid., p. 398. 


Even under normal conditions, the epithelium of the choroid plexus may be 
many-layered and show extensive desquamation. The changes most frequently 
found are those connected with advancing age. These are : in the epithelial cells, 
vacuolization, pigmentation and flattening; in the connective tissue, diffuse and 
focal sclerosis, formation of cysts, psammomas and hyaline bodies, and calcifica- 
tion. These physiologic alterations must be considered before attributing changes 
to disease of the nervous system. 

Marked hyperemia of the choroid plexus was found in a variety of condi- 
tions. Amyloid occurred as a part of general amyloidosis. Inflammatory changes, 
investigated chiefly in tuberculous meningitis, consisted of infiltration of the blood 
vessel walls and perivascular connective tissue with lymphocytes, epithelioid cells, 
leukocytes, occasional giant cells and nets of fibrin. Fibrinopurulcnt exudate was 


found between the villi in several cases. Leukocytic infiltration occurred in two 
cases of suppurative meningitis. In chronic inflammation, especially syphilis, 
there was increase of connective tissue around the vessels, with infiltration of 
plasma cells and lymphocytes. In leukemias the capillaries were seen to be dis- 
tended with the corresponding type of cell. Tumors of the plexus arc rare; one 
instance of benign papilloma was investigated. A connection between uremia and 
changes in the plexus is denied by the author, since the changes reported by 
others and found by him were largely increase in hyaline connective tissue, such 
as occurs physiologically with advancing age. No characteristic changes were 


associated with diabetic coma. 


B. R. Lovett. 


Innervation of the Voluntary Muscles. T. Tsunoda, Virchows Arch. f. 
path. Anat. 267:413, 1928. 

Different types of nerve-endings in the voluntary muscles were examined by 
a special staining method and described. The results indicated a double or triple 
efferent innervation of the muscle. Section of the nerve roots above the spinal 
ganglion was followed by wallerian degeneration of the mcdullated fibers, and no 
change in the nonmedullated ones. In the muscle bundle itself, half of the 
medullated nerve-endings degenerated while the other half remained intact. Sec- 
tion below the ganglion caused degeneration of all medullated nerve-endings. 
The author concludes that half of the medullated nerves are motor while the 
other half belong to the sensory nerves of the spinal ganglion. In beriberi in 
pigeons, marked degeneration of the axis cylinder of the nerve-endings was 
invariably found, swelling followed by atrophy. In nonmedullated fibers the 
changes were much less pronounced. Giving vitamin B improved the condition. 

B. R. Lovett. 

Changes in the Nerve-Endings of the Skin in Beriberi in Birds. T. 
Tsunoda and N. Kura, Virchows Arch. f. path. Anat. 267:421, 1928. 

In pigeons and ducks with beriberi, changes in the axis cylinders of the sen- 
sory nerves and their endings are in general those of cloudy swelling. Frag- 
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mentation or granular degeneration is not found. When one injects vitamin B 
into these animals, the clinical symptoms disappear. The sensory nerve-endings 
as well as the motor nerves return to the normal condition rapidly, within twenty- 
four hours. One may conclude that disturbances of the motor, sensory and sym- 
pathetic nerves go together in beriberi. The histologic changes in motor and 
sensory nerves are the same. g r Lovett. 


Pathologic Chemistry and Physics 

Blood Chemical Studies in Arterial Hypertension. Ralph H. Major, 
Am. J. M. Sc. 117:188, 1929. 

In certain cases of hypertension, the blood is found to contain an increased 
amount of some substance giving the same color response as guanidine and having 
certain chemical properties like those exhibited by the guanidine bases. 

Pearl Zeek. 

The Reaction of Human Bile and Its Relation to Gall Stone Forma- 
tion. John G. Reinhold and L. Kraaer Ferguson, J. Exper. Med. 49:681, 
1929. 

The human gallbladder acidifies the bile. In this respect its action is similar to 
that of the gallbladder of lower animals, previously described by other workers. 
The hydrogen ion concentration of gallbladder bile is increased considerably in 
cases of obstruction of the common or cystic ducts. The highest values were found 
following complete obstruction. The occurrence of gallstones was not associated 
with a consistent change in the hydrogen ion concentration of the gallbladder bile. 

Authors’ Summary. 

Gastric Secretion and Urinary Reaction. Daniel Davies, Brit. J. Exper. 
Path. 10:1, 1929. 

In cases of true achlorhydria the reaction of the urine is remarkably constant, 
and may afford not only an additional means of diagnosing the condition but may 
aid in distinguishing between true and false achlorhydria. Peart Zeek 


The Phosphorus Content of the Blood in Diabetes Mellitus. F. B. 
Byrom, Brit. J. Exper. Path. 10:10, 1929. 

In severe untreated diabetes and in diabetic coma there is. a pronounced fall in 
the organic acid-soluble phosphorus of the blood corpuscles, which appears to be 
the result of acidosis. After satisfactory treatment by dietetic restriction and 
insulin, the ester phosphorus returns to the normal level. In fatal dabetic coma 
the inorganic phosphate rises considerably, probably as the result of renal damage. 

Pearl Zeek. 

Hydraulic Action of Tissue Fluid. R. Beneke, Beitr. z. path. Anat. u. z. 
allg. Path. 79:166, 1927. 

Beneke discusses at considerable length the role of the physico-mechanical action 
of tissue fluid in the normal and pathologic formation of connective tissue. Since 
water is inelastic and noncompressible, the tissue fluid has the property of trans- 
mitting to the cells embedded in the fluid all mechanical impulses and shocks. 
Normal mechanical impulses to which the body is constantly subjected are those 
of the pulse wave and of body movements. The effect of such impulses trans- 
mitted to cells suspended in a fluid or semifluid matrix would be to disrupt the 
cellular elements. The latter are protected against the hydraulic action of the tissue 
fluid by the collagenous connective tissue fibers which are laid down between the 
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An Amniogenous Malformation of the Skull-axd Brain. 1*. Fritsciiek, 
Virchows Arch. f. path. Anat. 267:318, 1928. 

In a stillborn infant, the calvarium was lacking, and the hemispheres consisted 
of two small rudimentary nodules. There were adhesions between the placenta 
and the right hemisphere, and also two bands which caused a split in the face 
and a deformity of the left arm. “Very little amniotic fluid” was reported at 
the birth. B. R- Lovett. 


Pathologic Histology of the Choroid Plexus: I. Alterations with 
Age. E. von Zalka, Virchows Arch. f. path. Anat. 267:379, 1928. 

II. Alterations in Disease, ibid., p. 398. 

Even under normal conditions, the epithelium of the choroid plexus may be 
many-layered and show extensive desquamation. The changes most frequently 
found are those connected with advancing age. These are : in the epithelial cells, 
vacuolization, pigmentation and flattening; in the connective tissue, diffuse and 
focal sclerosis, formation of cysts, psammomas and hyaline bodies, and calcifica- 
tion. These physiologic alterations must be considered before attributing changes 
to disease of the nervous system. 

Marked hyperemia of the choroid plexus was found in a variety of condi- 
tions. Amyloid occurred as a part of general amyloidosis. Inflammatory changes, 
investigated chiefly in tuberculous meningitis, consisted of infiltration of the blood 
vessel walls and perivascular connective tissue with lymphocytes, epithelioid cells, 
leukocytes, occasional giant cells and nets of fibrin. Fibrinopurulent exudate was 
found between the villi in several cases. Leukocytic infiltration occurred in two 
cases of suppurative meningitis. In chronic inflammation, especially syphilis, 
there was increase of connective tissue around the vessels, with infiltration of 
plasma cells and lymphocytes. In leukemias the capillaries were seen to be dis- 
tended with the corresponding type of cell. Tumors of the plexus arc rare; one 
instance of benign papilloma was investigated. A connection between uremia and 
changes in the plexus is denied by the author, since the changes reported by 
others and found by him were largely increase in hyaline connective tissue, such 
as occurs physiologically with advancing age. No characteristic changes were 
associated with diabetic coma. B R Lovett. 


Innervation of the Voluntary Muscles. T. Tsunoda, Virchows Arch. f. 
path. Anat. 267:413, 1928. 

Different types of nerve-endings in the voluntary muscles were examined by 
a special staining method and described. The results indicated a double or triple 
efferent innervation of the muscle. Section of the nerve roots above the spinal 
ganglion was followed by wallerian degeneration of the medullated fibers, and no 
change in the nonmedullated ones. In the muscle bundle itself, half of the 
medullated nerve-endings degenerated while the other half remained intact. Sec- 
tion below the ganglion caused degeneration of all medullated nerve-endings. 
The author concludes that half of the medullated nerves are motor while the 
other half belong to the sensory nerves of the spinal ganglion. In beriberi in 
pigeons, marked degeneration of the axis cylinder of the nerve-endings was 
invariably found, swelling followed by atrophy. In nonmedullated fibers the 
changes were much less pronounced. Giving vitamin B improved the condition. 

B. R. Lovett. 

Changes in the Nerve-Endings of the Skin in Beriberi in Birds. T. 
Tsunoda and N. Kura, Virchows Arch. f. path. Anat. 267:421, 1928. 

In pigeons and ducks with beriberi, changes in the axis cylinders of the sen- 
sory nerves and their endings are in general those of cloudy swelling. Frag- 
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mentation or granular degeneration is not found. When one injects vitamin B 
into these animals, the clinical symptoms disappear. The sensory nerve-endings 
as well as the motor nerves return to the normal condition rapidly, within twenty- 
four hours. One may conclude that disturbances of the motor, sensory and sym- 
pathetic nerves go together in beriberi. The histologic changes in motor and 
sensory nerves are the same. g. g Lovett. 


Pathologic Chemistry and Physics 

Blood Chemical Studies in Arterial Hypertension. Ralph H. Major, 
Am. J. M. Sc. 117:188, 1929. 

In certain cases of hypertension, the blood is found to contain an increased 
amount of some substance giving the same color response as guanidine and having 
certain chemical properties like those exhibited by the guanidine bases. 

Pearl Zeek. 

The Reaction of Human Bile and Its Relation to Gall Stone Forma- 
tion. John G. Reinhold and L. Kraaer Ferguson, J. Exper. Med. 49:681, 
1929. 

The human gallbladder acidifies the bile. In this respect its action is similar to 
that of the gallbladder of lower animals, previously described by other workers. 
The hydrogen ion concentration of gallbladder bile is increased considerably in 
cases of obstruction of the common or cystic ducts. The highest values were found 
following complete obstruction. The occurrence of gallstones was not associated 
with a consistent change in the hydrogen ion concentration of the gallbladder bile. 

Authors’ Summary. 

Gastric Secretion and Urinary Reaction. Daniel Davies, Brit. J. Exper. 
Path. 10:1, 1929. 

In cases of true achlorhydria the reaction of the urine is remarkably constant, 
and may afford not only an additional means of diagnosing the condition but may 
aid in distinguishing between true and false achlorhydria. Peari Zeek 

The Phosphorus Content of the Blood in Diabetes Mellitus. F. B. 
Byrom, Brit. J. Exper. Path. 10:10, 1929. 

In severe untreated diabetes and in diabetic coma there is a pronounced fall in 
the organic acid-soluble phosphorus of the blood corpuscles, which appears to be 
the result of acidosis. After satisfactory treatment by dietetic restriction and 
insulin, the ester phosphorus returns to the normal level. In fatal dabetic coma 
the inorganic phosphate rises considerably, probably as the result of renal damage. 

Pearl Zeek. 

Hydraulic Action of Tissue Fluid. R. Beneke, Beitr. z. path. Anat. u. z. 
allg. Path. 79:166, 1927. 

Beneke discusses at considerable length the role of the physico-mechanical action 
of tissue fluid in the normal and pathologic formation of connective tissue. Since 
water is inelastic and noncompressible, the tissue fluid has the property of trans- 
mitting to the cells _ embedded in the fluid all mechanical impulses and shocks. 
Normal mechanical impulses to which the body is constantly subjected are those 
°f. the P ulse wave and of body movements. The effect of such impulses trans- 
mitted to cells suspended in a fluid or semifluid matrix would be to disrupt the 
cellular elements. The latter are protected against the hydraulic action of the tissue 
fluid by the collagenous connective tissue fibers which are laid down between the 
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cells and which take up and dissipate the shock of mechanical impulses. Beneke 
takes the teleologic point of view that not only does the connective ground sub- 
stance protect the cells against shock, but that it is laid down to have this protective 
action as the result of mechanical impulses. It is thus that he accounts for the 
formation of normal connective tissue in general and for the special arrangement of 
the connective tissue of the cardiovascular system and of the dura. He then takes 
up seriatim a number of pathologic connective tissue overgrowths, which are 
interpreted as the result of abnormal hydraulic impulses, the purpose of the over- 
growths being to protect the surrounding tissues from the abnormal shocks; 
thickening of the endocardium and of the artery wall ; elephantiasis ; condensation 
and fibrillation of the crystalline lens and fibrosis about the auditory labyrinth; 
thickening of the tunica vaginalis, peritoneum and pleura in hydrocele, ascites and 
pleural effusion; subependymal gliosis and fibrosis of the choroid plexus in chronic 
hydrocephalus ; the formation of the host capsule about achinococcus cysts ; the 
formation of the fibrous wall of neoplastic cysts; the encapsulation of areas of 
cerebral softening and hemorrhage. The idea is called on to explain even the 
formation of tumors of the brain, in the causation of many of which Beneke thinks 
trauma is a factor ; the trauma leads to liquefaction or hemorrhage of brain tissue. 
If the fibrous capsule, which is formed about the liquefied area as the result of 
hydraulic shocks transmitted by the fluid, is inadequate to protect the surrounding 
brain tissue, then a tumor may result from the insult of constantly recurring 
shocks. Since the article is dedicated to Abderhaldcn, on the occasion of the latter’s 
fiftieth birthday, the author may be pardoned for likening the formation of connec- 
tive tissue fibrils in a fluid matrix to the precipitation of fibrin through enzyme 
action, and for considering the process of protective mechanism akin to the 
immunity reaction. 0 T ScHULXZ . 

Transposition of the Aorta and Pui.monary Artery. P. Freudenthae, 
Virchows Arch. f. path. Anat. 266:640, 192S. 

A case is described and explained according to Spitzcr’s theory of reversion 
to a phlyogenetically older step in the development of the heart. 

B. R. Lovett. 

Microbiology and Parasitology 

Anti-Staphylococcic Effects of tiie Intra-Arterial Injection of Certain 
Dyes. Z. D. Zau and F. L. Meleney, Ann. Surg. 88:961, 1928. 

The effect of mercurochrome-220 soluble, gentian violet and acrifiavine on 
tissues and on infection was studied by injection into the aorta and the •femoral 
artery of dogs. In fourteen dogs lesions were produced by hemolytic staphylococci, 
and there was no evidence that the injection of dye twenty-four, forty-eight and 
seventy-two hours after the injection of the organisms had any effect on the course 
of the infections. The work is significant, showing that these dyes may be injected 
intra-arterially without damage to the arteries, and also because of damage to the 
kidney and liver when the injections were made intra-arterially in doses from 1 to 
16 mg. per kilogram of body weight. It is concluded that the failure of the 
administration of this dye by way of the arteries to act on the infection implies that 
an intravenous injection of the same quantity -would hardly be efficacious. 

N. Enzer. 

An Investigation of Streptococci Isolated from the Alimentary Tract 
of Man and Certain Animals. J. M. Alston, J. Bact. 16:397, 1928. 

There is a clearly defined group of organisms sufficiently differentiated to be 
classified together as enterococci. Like many other bacteria, there are atypical 
varieties which are intermediate between the typical ones and the closely related 
varieties. We would specify the attributes which justify the inclusion of an organ- 
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ism in the enterococcus group as follows : cocci tending to be oval and occurring 
in pairs or short chains, heat resistant up to 60 C. for ten minutes, and nonhemolytic 
and capable of fermenting mannitol, as secondary and not invariable characters. 
Among fifty-one strains of streptococci isolated from the alimentary tract of man, 
dog and rat, sixteen (31 per cent) conformed to the description of enterococci 
(Dible). The remainder of the streptococci isolated from feces or intestine, with 
one exception, grew on a bile-salt medium and were nonmannitol fermenters and 
heat sensitive, and showed the sugar reactions of Streptococcus mitis (Holman). 
Six streptococci obtained from the mouth or stomach and one obtained from the 
duodenum did not grow on a bile-salt medium and were of the type of Streptococcus 
mitis, S. salivarius or A. nonhcmolyticus III (Holman). 

Author’s Summary. 

Attempt to Cultivate Bacteria from Rabbit Encephalitis Viruses. 

Fei-Fang Tang and M. Ruiz Castaneda, J. Bact. 16:431, 1928. 

The experiments failed to show any causal relationship between the ordinary 
visible bacteria and encephalitis and furnished no evidence to support the sug- 
gestion that the filtrable encephalitis virus may change into a true bacterial form. 

Authors’ Summary. 


Filtration of the Virus of Herpetic Encephalitis and of Vaccinia. 
Hugh K. Ward and Fei-Fang Tang, J. Exper. Med. 49:1, 1929. 


The virus of herpetic encephalitis and the virus of vaccinia can be demonstrated 
in the filtrate, if a broth emulsion of fresh tissue containing the virus is passed 


through a Berkefeld filter. 


Authors’ Summary. 


The Germicidal and Hemolytic Action of A-Brom Soaps. Arnold H. 

Eggerth, J. Exper. Med. 49:53, 1929. 

The soaps of the a-brom fatty acids are usually more germicidal than the 
unsubstituted soaps. Only when B. typhosus was the test organism was there no 
increase in germicidal action. For any test organism, germicidal action of the 
brominated soaps increases rapidly with increasing molecular weight up to a 
certain point, then diminishes. This is likewise true of the hemolytic titer. The 
point of maximal germicidal action varies with the different species of test organ- 
isms. In the series studied, brominated soaps of 12 and 14 carbon atoms were 
most germicidal for the gram-negative organisms, while soaps of 16 and 18 carbon 
atoms were most germicidal for gram-positive organisms. The brominated soaps 
are, in general, more active in acid than in neutral or alkaline reactions. The 
reasons for this have been discussed in a previous paper, in which a similar phe- 
nomenon with unsubstituted soaps was observed. For certain organisms, the 
brominated soaps are among the most rapid and potent germicides known. 

Author’s Summary. 

Fowl Paralysis (Neuro lymphomatosis Gallinarum). Alwin M. Pappen- 
heimer, Leslie C. Dunn and Bernon Cone, J. Exper. Med. 49:63, 1929. 

Fowl paralysis is a disease entity, with characteristic clinical and pathologic 
features. The disease occurs in all parts of the United States, Holland, Austria 
and probably South America. The disease appears to be endemic in certain foci. 
Having once appeared, the disease tends to persist through successive years. It 
occurs with about equal frequency in both sexes; all common breeds may be 
affected. Symptoms appear between the third and eighteenth months. Typical 
clinical cases have not been observed outside of these limits. The conspicuous 
symptoms are asymmetrical, partial and progressive paralysis of the wings and 
both legs, and rarely of the muscles of the neck; occasionally, gray discoloration 
of the iris, with blindness. Nutrition is usually preserved. The duration is vari- 
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able ; the outcome is usually fatal, but spontaneous recovery may rarely occur. The 
principal pathologic changes are found in the nervous system. In the peripheral 
nerves, the essential feature is an intense infiltration of lymphoid, plasma cells and 
large mononuclears. This is accompanied by a myelin degeneration in the more 
advanced lesions, but the cellular infiltrations appear to precede the degenerative 
changes. In the brain, cord and meninges, there are similar infiltrations pre- 
dominantly perivascular. Infiltrations of the iris with lymphoid and plasma cells 
are found in the cases showing gross discoloration of the iris. Visceral lymphomas, 
originating usually in the ovary, are associated in a certain percentage of the cases. 
Evidence is presented in favor of the view that this association is not accidental, 
and that the lymphomas are a manifestation of the disease. Infiltrations of the 
spinal cord and brain, rarely of the peripheral nerves, arc frequently present in birds 
showing no clinical symptoms. These are interpreted as mild cases of the same 
disease. No micro-organisms of etiologic significance have been demonstrated in 
the tissues or by cultural methods. Authors’ Summary. 

Transmission Experiments with Fowl Paralysis (Neurolymphomatosis 

Gallinarum). Alwin M. Pappeniieimer, Leslie C. Dunn and S. M. 

Seidlin, J. Exper. Med. 49:87, 1929. 

Inoculation of suspensions of brain, cord, ganglions or nerves of chickens with 
neurolymphomatous lesions into newly hatched chicks is followed by the develop- 
ment of typical lesions in approximately 25 per cent of cases. In control chickens 
kept under laboratory conditions, the incidence of the disease is about 7 per cent. 
The disease does not become manifest until at least two months after inoculation; 
symptoms may not appear until after four months. The active agent is not 
destroyed by 50 per cent glycerol in nine days at icebox temperature. 

Authors’ Summary. 

The Pathogenicity of the Avian Tubercle Bacillus. Elise S. 

L’Esperance, J. Immunol. 16:27, 1929. 

The results obtained in this series of experiments seem to indicate that it is 
possible to transform an animal relatively resistant to the avian tubercle bacillus 
into a more or less susceptible one, by previous treatment with a dead heterologous 
strain of tubercle bacilli. . Autiior > s Summary. 

Experimental Inoculation of Chickens with Hodgkin’s Nodes. Elise S. 

L’Esperance, J. Immunol. 16:37, 1929. 

In chickens, a lesion with the histologic features of Hodgkin’s granuloma, and 
comparable to avian tuberculosis, has been produced after the inoculation of 
emulsified Hodgkin’s nodes. This may indicate that the etiologic agent in certain 
forms of Hodgkin’s disease is pathogenic for birds, or that the avian tubercle 
bacilli are a factor in producing some of the lesions which are interpreted as 
Hodgkin’s disease. Author’s Summary. 

The Broad Tapeworm in America with Suggestions for Its Control. 

Teunis Vergeer, J. Infect. Dis. 44:1, 1929. 

The history of the broad tapeworm in America is briefly reviewed. The 
possibility of finding several other larval forms of the tapeworms of man in fishes 
is pointed out, and the necessity is stressed of rearing larval forms to adults for 
the purpose of identification. Dibothriocephahis latum is nearly world wide in its 
distribution. The life cycle, which is discussed, is not completely known. The 
plerocercoids are described and figured to aid in identification. It is demonstrated 
that fishes from all commercially important lakes in Canada are infested with the 
larval forms of D. latum. Prophylaxis is discussed. Author’s Summary 
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Effect of Oxygen on the Viability of Young Cultures of Clostridium 

Botulinum. Gail M. Dack and Elizabeth H. Williston, J. Infect. Dis. 

44:27, 1929. 

The viability of young cultures of Clostridium botulinum type A and type B 
exposed to oxygen for periods of from thirty seconds to one hour was greatly 
reduced. Only a small percentage of the organisms demonstrated by the hema- 
cytometer count were viable. 

The age of the' culture is one factor determining the resistance of the cells 
to oxygen, the younger (twelve-hour) cultures being more sensitive than the 
older (forty-eight hour) ones. The type of menstruum in which the cells are 
suspended alters their resistance to oxygen. The number of cells surviving treat- 
ment with oxygen in salt solution is small, while if a phosphate buffered salt 
solution is used the viability is greater. Authors* Summary. 

Infections of the Upper Respiratory Tract and Middle Ear. John H. 

Fisher, J. Infect. Dis. 44:33, 1929. 

The pathogenicity of the organisms isolated from fifteen cases of infection 
of the middle ear in man was tested in rabbits by intranasal inoculations. The* 
nasal passages of the rabbits were previously swabbed with a 50 per cent aqueous 
solution of phenol. Eleven of these rabbits died, and in each case acute purulent 
paranasal sinusitis and acute otitis media were found. From these lesions, in 
each instance, an organism similar to the type inoculated was recovered. Asso- 
ciated lesions, in some of the rabbits, were acute pleuritis and empyema, lobular 
pneumonia, abscesses of the lung, acute pericarditis and septicemia. From these 
lesions, in each case, organisms similar to those inoculated intranasally were 
recovered. The experiments were controlled by two groups of rabbits, one group 
receiving culture only, intranasally, the other receiving swabbing only. None of 
the rabbits of these two groups died. Some factor which lowers the resistance 
of the nasal mucosa is necessary for the infection of the upper respiratory tract 
and middle ear. In twelve untreated normal control rabbits there was no evidence 
of otitis media. 

It is thought that the use of 50 per cent phenol as a means of reducing resistance 
of tissue may prove of value in the experimental infection of animals. 

Fifty cases of acute infection of the middle ear in man were studied bacterio- 
logically. Streptococcus hcmolyticus was the exciting organism most frequently 
found, while Staphylococcus and Pneumococcus were next. 

The evidence indicates that otitis media is not blood-borne, but develops 
by direct extension from an infection of the upper respiratory tract. 

Author’s Summary. 

Yeastlike Organisms of Human Origin. Margaret J. McKinney, J. Infect 
Dis. 44:47, 1929. 

Many, of the yeastlike organisms occurring in routine hospital culture may 
be the etiologic factor of the pathologic condition under examination since eleven 
of twelve strains studied were virulent. One strain was avirulent for both guinea- 
pigs and rabbits, although it had been repeatedly isolated from the stools of a 
patient with chronic colitis. 

Culturally, the yeastlike organisms were Monilia, producing mycelium and 
having no ascospores. They were only distantly related to the gram-positive 
budding organism from Fleischmann’s yeast. Identification of the yeasts according 
to the table of biochemical characters given by Castellani was difficult, since they 
differed in one or more cultural reactions from those in his classification. 

Immunization of animals with the organisms produced serums high in agglutinins 
and. complement-fixation antibodies. The agglutination and complement fixation 
indicated a marked difference between Fleischmann’s yeast and Monilia from 
human sources. One strain was more closely allied to Fleischmann’s yeast in its 



140 


ARCHIVES OF PATHOLOGY 


immunity reactions than to the pathogenic strains. With the exception of those 
of Fleischmann’s yeast, the agglutinin and complement-fixation reactions showed 
only slight group or species specificity. In the small group of yeastlike strains 
studied, there was no clear correlation between the source, the cultural char- 
acteristics and the serologic reactions. Author’s Summary. 


The Transmission of Bartonella in Albino Rats. Paul R. Cannon and 
Preston H. McClelland, J. Infect. Dis. 44:56, 1929. 


The anemia following splenectomy in albino rats is due to a virus which is 
transmissible from rat to rat by inoculation of the parenchyma of the liver or 
by the blood. This infection is spread by contact of uninfected rats with infected 
ones. Lice from infected rats can convey the virus to uninfected rats. The 
infection is not readily spread by contact if the infected rats are completely freed 
from ectoparasites, particularly lice. The virus is presumably Bartonella miiris. ' 
The mode of transmission indicates that the bartonella of Oroya fever may be 
transmitted similarly by the body louse ( Pcdiculns corporis) or the bedbug 


( Cintc.v Icctularius). 


Authors’ Summary. 


“Smooth-Rough” Variation in Bacteria in Its Relation to Bacteri- 
ophage. F. M. Burnet, J. Path. & Bact. 32:15, 1929. 

There are characteristic differences in the behavior of the smooth and rough 
forms of Salmonella strains toward bacteriophage. Certain phage types are 
limited in their action to smooth forms, others attack only rough strains, while 
a third group may lyse either form. The type of resistant colony produced is 
related to these characteristics of the lysing phage. “Smooth” phages tend to 
give rough or partially rough resistants, “rough” phages with certain rough cultures 
provoke the appearance of true smooth forms, while those phages which lyse both 
forms impartially are more liable to show specifically resistant forms in the same 
phase as the parent strain. From cultures that are rough by all the usual criteria, 
it is possible by the use of suitable phages to derive true smooth forms showing 
all the characters of the type including active virulence. Some rough cultures 
could not be so converted to the smooth type, and the evidence, which is incom- 
plete, suggests that the conversion can occur only so long as a trace of smooth 
antigen is retained in the antigenic make-up of the bacillus. The quantitative 
relations between the numbers of bacilli lysed and the numbers of the various 
types of resistant colonies strongly suggest that the appearance of a new phase 
(R or S) under the influence of phage is purely a selection phenomenon. Experi- 
ments are presented to disprove Bail’s contention that phages which produce the 
same type of resistance with a single bacterial strain are necessarily qualitatively 
identical. A general discussion of the nature of bacterial resistance to phage 
is attempted from the standpoint that its most important factor is change in the 
bacterial constituent which also functions as the “heat-stable antigen.” 

Author’s Summary. 

Bacterium Morgani from the Mammals, Birds and Reptiles. Reginald 
Lovell, J. Path. & Bact. 32:79, 1929. 

B., morgani was isolated from one bird, four monkeys and four reptiles, in 
circumstances which suggest this organism was etiologically related to the infec- 
tion from which they died. No evidence was obtained that B. morgani is capable 
of producing a soluble exotoxin. Author’s Summary. 


Intestinal Bacilli with Special Reference to Smooth and Rough 
Races. Bruce P. White, J. Path. & Bact. 32:85, 1929. 

The soluble specific substance may be extracted quantitatively from Salmonella 
and similar bacilli by hot dilute acid. Rough variants give an immediate reaction 



ABSTRACTS FROM CURRENT LITERATURE 


141 


with Millon’s reagent; smooth races react only when the soluble specific substance 
has been removed. Under ordinary circumstances of test, smooth Salmonella 
and related bacilli and filtrates of broth cultures thereof are more toxic to laboratory 
rodents than are the corresponding rough bacilli and filtrates; the rough bacilli, 
however, possess a potential toxicity, ' disclosed by treatment with alcohol, approx- 
imating to that of the smooth forms. Mucoid growth in Salmonella has no rela- 
tion to smoothness and is not analogous to capsule formation. The serologic 
reactions of rough variants appear to form a useful basis for a natural classification 
of intestinal bacilli. • Author’s Summary. 

Generalized Vaccinia in Rabbits with Internal Lesions. S. R. Douglas, 
Wilson Smith and L. R. W. Price, J. Path. & Bact. 32:99, 1929. 

A condition of experimental generalized vaccinia in rabbits is described which 
closely resembles human smallpox of the alastrim type. In this generalized disease 
almost every tissue of the body may be affected with the production of macroscopic 
lesions; no injury or irritation is necessary. The internal viscera most commonly 
affected are the lungs, liver, spleen, adrenal glands and the organs of reproduction. 
The kidneys are exceptional in that they have never shown generalized lesions. 
The inesodermic origin of an organ does not indicate a nonsusceptibility to vaccinia. 
A strain of testicular passage virus was obtained which was highly infective when 
introduced by intraperitoneal inoculation ; it produced a vaccinial peritonitis and ' 
gave rise to pathologic lesions in organs hitherto thought to be nonsusceptible, 
for instance, in the uterus, bladder, peritoneum and muscle. Vaccinia virus may 
remain latent in the tissues of an immune animal for a long period (up to at 
least forty-one days) after infection. Virus was recovered from the blood of an 
animal six days after infection. Infectivity of the blood is irregular and appears 
to have no correlation with the time incidence of generalization. Vaccinal infection 
caused abortion in three pregnant rabbits in all of which there was particular 
localization of lesions in the uterus. Both placenta and fetus contained virus. 

Authors’ Summary. 

The Possibility of an Abacillary But Virulent Stage in the Latent 
Period of Tuberculosis. H. Durand, P. Kouritsky and R. Benda, 
Compt. rend. Soc. d. biol. 99:30, 1928. 

Durand and his co-workers observed a patient with clinically latent tuberculosis 
whose sputum after being thoroughly examined, was injected into guinea-pigs and 
caused the death of the animals within a period of from eighteen, twenty-five, 
twenty-eight to thirty days, respectively. The tuberculous lesions found in these 
animals were confined only to the lymph nodes and closely resembled those lesions 
found in guinea-pigs after inoculation with the tuberculous filtrable virus. There 
was no ulcer at the point of inoculation. Moreover, the filtrate from the same 
sputum led rapidly to an atypical tuberculosis in the guinea-pig. Later on, 
when the sputum showed the presence of tubercle, bacilli and this was injected 
into the guinea-pig, the animal showed the usual type of tuberculosis. The 
authors think that in the antebacillary period tuberculous patients expectorate an 

“invisible” but active tuberculous virus. ^ ^ 

B. M. Fried. 

Two Cases of Human Infection with Bacillus Abortus. S. Legezynsky 
Compt. rend. Soc. de biol. 99:919, 1928. 

The cases reported occurred in two veterinary physicians who came in close 
contact with sick cows. In one patient, the general symptoms were preceded 
by a furunculosis of the hand which assisted the abortion. The incubation period 
lasted from four to eight weeks. The outstanding clinical symptom was inter- 
mittent fever, which lasted six weeks in one patient; in the other there occurred 
two attacks at an interval of four weeks, each lasting fifteen days. The complement- 
fixation reaction and the agglutination test (1 : 1,600) were positive with the 
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abortus bacillus as well as with the Mediterranean fever micrococcus; the urine 
was negative for organisms, and the blood culture done after the fever subsided 
was sterile. The author affirms that Malta fever is entirely ignored in Poland, 
while the disease of the epizootic abortion is common. This fact plus the 
obvious exposure of the patients is definite proof that the veterinary physicians 
were infected with Bang’s bacillus. p> ^ p 


The Filtrability of the Pfeiffer Bacillus. R. Dujarric de la Riviere, 

Centralbl. f. Bakteriol. 106:30, 1928. 

The author injected cultures of the Pfeiffer bacillus intraperitoneally into 
guinea-pigs and observed granular forms in the peritoneal exudate at the end 
of an hour. This exudate was then filtered through Berkefeld and Chamberland 
L2 bougies at a pressure of from 20 to 30 mm. of mercury. Before and after 
the filtration, tests were made to determine the viability of the Pfeiffer bacilli. 
The filtrate was inoculated into blood and vitamin broth. In fourteen of sixty 
filtrations the results were positive, Pfeiffer’s bacilli being found in the filtrate. 
The suggestion is made that these observations may serve to harmonize the views 
as to a filtrable virus and the Pfeiffer bacillus being the cause of influenza. 

Paul R. Cannon. 

The Pfeiffer Bacillus in Postmortem Material with Especial Refer- 
ence to Epidemic-Free Periods. Karl Lieber, Centralbl. f. Bakteriol. 

106:190, 1928. 

Cultures of the trachea and bronchi of fresh cadavers were made in the effort 
to determine how frequently the Pfeiffer bacillus is present in nonepidemic as 
compared with epidemic periods. During the interval when grip was frequent, 
positive cultures for the Pfeiffer bacillus were frequently obtained ; when warm 
weather appeared and grip disappeared, no positive cultures for the Pfeiffer 
bacillus were obtained in ninety-two consecutive necropsies. With the reappearance 
of cold weather and an increased incidence of grip, positive cultures were again 
secured, in one instance from the spinal fluid of a child with meningitis. The 
author concludes that the Pfeiffer bacillus regularly accompanies an influenza 
epidemic and in general, in epidemic-free periods, is not present. 

Paul R. Cannon. 

“Centrodermoses” with Reference to the Etiology of Measles. B. 

Lipschutz, Virchows Arch. f. path. Anat. 267:233, 1928. 

Lipschiitz classes measles with German measles, pityriasis rosea and lichen 
planus, as a “centrodermosis,” meaning a skin disease characterized by pathologic 
changes in certain types of cells. Cytologic study of the eruption revealed charac- 
teristic pathologic types of “microcenters” in the histiocytes and epithelial cells in 
the region of the macules. Cells showing these abnormal bodies, centrocytes, were 
found constantly both in human material and in the skin of monkeys with experi- 
mentally produced measles. The author believes these changes to be due to the 
presence of an ultramicroscopic, filtrable virus in the skin. 

B. R. Lovett. 

The Stability of Virulent Streptococci. H. Dold and H. R. Muller, 

Ztschr. f. Immunitatsforsch. u. exper. Therap. 55:214, 1928. 

Streptococci of different virulence which had been kept for from eleven to 
thirteen months on artificial mediums were studied. A streptococcus strain of 
low virulence (type I) showed after seventy-two subcultures no change in its 
degree of virulence. An increase of virulence could not be accomplished by twelve 
animal passages. Two streptococcus strains of moderate virulence (type II) 
showed some decrease of virulence after they were subcultured for several months 
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on artificial mediums. The original degree of virulence, however, could be restored 
by from three to five animal passages. A highly virulent strain showed toward 
the end of the experimental period some weakening in virulence. Three animal 
passages were not able to restore completely the previous high degree of virulence. 
It is concluded that the strains studied showed a marked tendency to preserve 
their original degree of virulence. ^ C Hueper 


The Variability of Pneumococci. F. Neufeld and W. Levinthal, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 55:324, 1928. 

The degree of virulence of pneumococci can be preserved for years by growing 
them at 25 C. with subcultures every other day. Virulent pneumococci of type I 
in broth containing rabbit kidney kept at 37 C. are transformed after the third 
day into an avirulent form. The same change takes place in broth containing 
rabbit spleen while pneumococci grown in ordinary broth die after from two to 
three days. The addition of boiled kidney tissue keeps the pneumococci alive 
in an unchanged state for about six weeks. The experiments of Griffith are 
confirmed. An avirulent R-variety of type I injected into mice together with 
killed S-cocci changed into a typical virulent pneumococcus. 

W. C. Hueper. 

On the Blood Picture and Hematopoietic Organs in Experimental Rat- 
Bite Fever in Guinea-Pigs. Y. Ishizu, Sc. Rep. Gov’t Inst. Infect. Dis. 
6:267, 1927. 

Experimental rat-bite fever in guinea-pigs produced a leukocytosis with a 
relative and absolute decrease in the lymphocytes and an increase in the number 
of pseudo-eosinophilic leukocytes and monocytes. The red blood cells and hemo- 
globin decreased together often with anisocytosis, poikilocytosis and basophilic 
stippling of the erythrocytes. The spleen was usually enlarged. 

E. P. Jordan. 


Immunology 

Asthma in Children. M. M. Peshkin and A. H. Fineman, Am. J. Dis. Child. 
37:39, 1929. 

Each of eighteen children with asthma, ranging in age from 7 months to 14 
years, were tested by the direct and indirect methods with thirty-three protein 
extracts, both the scratch and intradermal technics being used. Dry powdered 
extracts were employed for the scratch tests, and routine fluid extracts for the 
intradermal. All of these children were under observation for two years. The 
indirect method of testing (scratch and intradermal technics) employed as a routine 
measure to determine etiologic sensitizations in children with allergy is unsatis- 
factory. Its employment as a substitute for the direct method of testing even in 

specially selected cases is not practical. A , _ 

1 Authors Summary. 


B. Welchii Antitoxin in Toxemia of Intestinal Obstruction. J. J. 

Morton and S. J. Stabins, Arch. Surg. 17:860, 1928. 

Jejunal obstruction 10 inches (25 cm.) below the ligament is fatal in dogs in 
from three to ten days. Death is preceded by manifestations of a toxemia asso- 
ciated with changes in the chemistry of the blood, chiefly of the chlorides and non- 
protein partition. If the obstruction is relieved after the toxemia has developed, 
the condition is fatal. Some animals, however, recovered when B. welchii antitoxin 
was given intravenously. There is evidence that this antitoxin delays the onset of 
the toxemia. Other antitoxic serums did not have any influence on the outcome. 

N. Enzer. 
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Distribution of Agglutinin in the Liver and the Leg. Jules Freund 
and Caroline E. Whitney, J. Immunol. 16:109, 1929. 

When rabbit serum containing agglutinins is injected into the vein of the ear 
in rabbits, agglutinins accumulate in the lymph of the liver rapidly, and in the 
lymph of the leg slowly. In immunizing animals passively, the titer of the lymph 
of the liver (obtained by cannulating a lymph vessel) may be as high as from 10 to 
15 per cent of the titer of the serum within five minutes, and from 42 to 50 per 
cent within thirty minutes, after the injection of antibodies. The titer of the lymph 
of the leg is less than 10 per cent of the titer of the serum even six hours after 
passive immunization. When the accumulation of antibodies in the lymph is com- 
pleted, the average of the titer of the lymph of the liver (75 per cent) is about 
twice as high as that of the lymph of leg (35 per cent). The rate of accumulation 
of antibodies in the passively immunized rabbit is rapid in the tissue of the liver 
and considerably slower in the muscles of the leg. The accumulation is completed 
in the liver within ten minutes ; it continues for hours in the muscles of the leg. 
Perfusion of immunized rabbits in vivo or of the isolated liver reduces the agglutinin 
content both in the tissue and in the lymph of the liver. In the liver and in the 
muscle of the leg the parallelisms found between the tissues and their lymph, both 
as regards the rate of accumulation of agglutinins and the amount of agglutinins 
finally accumulated, are in harmony with the view that the agglutinins recoverable 
from tissues are the antibodies of the lymph, i. e., of the intercellular tissue fluid. 

Authors’ Summary. 


On the Racial Distribution of Some Agglutinable Structures of Human 
Blood. K. Landsteiner and Philip Levine, J. Immunol. 16:123, 1929. 


Correlating all the known facts it is uncertain whether one will succeed in 
discovering immunologic qualities entirely specific for races analogous to the 
characteristics of the serologic species : one is rather led to the idea that the 
serologic make-up of races is determined by varying combinations of a number of 


characteristics. 


Authors’ Summary. 


Vital Staining with Trypan Blue in Shock in Rabbits and Guinea-Pigs. 
Susan Griffith Ramsdell, J. Immunol. 16:133, 1929. 

For the rabbit, the tissues of importance in the absorption of trypan blue from 
the circulation during shock were found to be the skin, the mucous membranes, 
the blood vessels and the liver. For the guinea-pig, the only tissue of importance 
was the skin. Since the appearance of the dye in the tissues is assumed to be only 
an indication of edema, one may conclude that such a change can play no significant 
part in acute shock in the guinea-pig, and that in the rabbit its effects are only 
indirect, producing the toxic rather than the acute syndrome usually manifested by 
this animal. This does not mean that the first effect of an antigen antibody reaction 
is not on the capillary endothelium. Possibly the ensuing permeability is the first 
step in a stimulation of the smooth musculature so great, in the guinea-pig, as to 
obscure the less spectular edema, especially since the latter depends for its mani- 
festation in a large measure both on the factor of time and on a special type of 
tissue that is rich in capillaries and connective tissue, which finds its highest 
development only in the skin. Author’s Summary. 

The Reticulo-Endothelial System and Antibody Production. Edward 
F. Roberts, J. Immunol. 16:137, 1929. 

Evidence derived from a study of the effect of a reticulo-endothelial blockade 
in rabbits on the appearance of antibody in the circulating blood intimates a trend 
toward the inhibition of the rate and extent of the appearance of hemolysin, 
agglutinin and precipitin. The relative inefficiency of the method of so-called 
blockade and the factor of individual variation do not warrant the formulation 



ABSTRACTS FROM CURRENT LITERATURE 


145 


of definite conclusions from experiments of this kind. In addition to the pre- 
dominant factor of individual variation among rabbits, the type of blockading agent, 
the dosage of the blockading agent, and the type of antigen are factors which 
account in large part for the diverse results reported in the literature. 

Author’s Summary. 

Complement Fixation Reaction with Rabies and Herpes Viruses. Fei- 

Fang Tang and M. Ruiz Castaneda, J. Immunol. 16:151, 1929. 

Despite repeated attempts, the work of Takaki, Kraus and their co-workers 
could not be confirmed, and no evidence could be found that there are specific 
complement-fixing antibodies in the serum of rabbits immunized against the viruses 
of herpes and rabies. Authors’ Summary. 

Immunization and the Nitrogenous Constituents of the Blood. M. F. 

Guyer and S. Lepkovsky, J. Immunol. 16:175, 1929. 

When a foreign protein such as that in the vaccine of Bacillus typhosus is 
injected into the blood stream of rabbits there results in general : a tendency 
toward diminution in the aminonitrogen content of the blood (except in moribund 
animals) ; a striking rise in nonprotein nitrogen ; an increase in urea output, but 
scarcely enough to account for the full excess of nonprotein nitrogen; generally an 
obvious rise in the number of white blood cells; usually an elevation in tempera- 
ture; lowering of the alkaline reserve; a lowering of the pa which, in certain 
moribund animals, at least, along with the lowered alkaline reserve indicates an 

uncompensated acidosis ; a rather prolonged inhibition of kidney secretion ; a 

lowered specific gravity of the blood when water is administered, due to water 
retention; and in some cases a temporary acidosis of the body tissues. 

That the results are due mainly to the foreign protein rather than to the 
ensuing fever is indicated by the fact that animals made febrile by infra-red 

radiation do not show the effects exhibited by the animals given injections of 

typhoid vaccine, although hemin has a tendency to produce the same changes in 
nonprotein nitrogen, urea nitrogen and the retention of urine. Apparently the 
aminonitrogen is deaminized in part, with reappearance of the nitrogen in urea. 
The lowered specific gravity of the blood when water is given by stomach tube, 
indicating dilution, is probably insufficient to account for all the water that had 
been administered prior to inoculation; hence, the inference is that some of it has 
been distributed through the body tissues. Tissue acidosis may be responsible for 
such distribution. The difficulty of getting blood from the ear veins in vaccine- 
treated animals and the marked diminution in flow of urine indicate a condition 
similar to that described by Brown and Loevenhart for animals receiving injections 
of hemin, when a pronounced fall in blood pressure and a marked dilation of the 
splanchnic vessels were accompanied by cessation of kidney excretion. Acute 
albuminuria produced by injection of uranium nitrate is not accompanied by the 
urinary effects which follow injections of protein; hence it is inferred that these 
effects are not the result of mere nephritis. From the data at hand, we have no 
way of determining whether or not the antibody itself is causing some of these 
changes. . , _ 

Authors’ Summary. 

Quantitative Studies on the Action of Compound Hemolysins. Rudolf 
Gaiil, Norman David and Alice Kelleiier, J. Immunol. 16:209, 1929. 

New experimental material is presented in graphic form. The shape of the 
curves which are characteristic of the hemolytic reaction, their zones and the 
systems which they form were discussed in a qualitative way. One of the zones 
was proved to be due to the presence of amboceptor in the complement. It was 
proposed that another zone was due to the presence of complement in the ambo- 
ceptor; this would imply that heat inactivation, at least as ordinarily conducted 
does not destroy all the complement contained in the amboceptor before inactiva- 
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tion. A third zone was considered as representing the reaction between amboceptor 
and complement uncontaminated by side reactions. It was shown that this zone is 
utilized in the Wassermann test. It was also shown that the shape of the charac- 
teristics within this zone does not vary with the specimen of amboceptor and com- 
plement serum. Cross-section curves show the typical S-shape observed by 
Manwaring. This shape was found to be due to the varying resistance of the 
individual corpuscles towards lysis. The idea advanced in the second part of 
this paper, that the shape of the characteristic curves depends only on amboceptor 
and complement serum but not on the concentration and character of the blood 
corpuscles, was supported by experimental evidence. Authors’ Summary 


Immunological Studies in Tuberculosis. S. A. Petroff, Arnold Branch 
and F. B. Jennings, Jr., J. Immunol. 16:233, 1929. 

From many years of study, it has become known that resistance to tuberculosis 
is manifested chiefly by a cellular reaction. Recent experiments have shown that 
the cellular reaction observed in animals sensitized with heat-killed tubercle bacilli 
does not differ from that seen in animals infected with living virulent organisms. 
Immunity produced by dead bacilli, therefore, is in no way likely to differ from 
that produced by living bacilli. From the studies of Bessau, Zinzzer, Ward and 
Jennings with guinea-pigs and from H. Langer’s experiment on monkeys when 
he reduced the mortality in the Berlin Zoological Garden from 25 to 9 per cent 
after vaccination with heat-killed tubercle bacilli, and also from the observations 
given, it is thought that a vaccine of heat-killed tubercle can be put into practical 
use for the immunization of children. Good results may be anticipated. Heat- 
killed organisms as a vaccine are harmless for the reason that they do not 
propagate, while attenuated organisms entering the body may conceivably revert 
to their former pathogenicity. ' Authors’ Summary. 

Heterophile Antibodies in Serum Sickness. I. Davidsoiin, J. Immunol. 
16:259, 1929. 

The serums of twenty-one patients with horse scrum sickness, whose blood 
was obtained during or at various intervals following the disease, were examined 
for agglutinins and hemolysins for sheep blood. Every one contained agglutinins 
for sheep blood, in titers varying from 1 : 4 to 1 : 64. Of 450 cases with no history 
of serum sickness, only 19 or 4.2 per cent showed agglutinins for sheep blood. All 
these 19 positive cases agglutinated only in the lowest dilution used (1:4). Four 
of the twenty-one cases showed a remarkable increase of antisheep hemolysin, com- 
plete hemolysis occurring in the following dilutions: 1: 192 (=0.0026 cc.), 1:384 
(=0.0013 cc.), 1:768 (=0.0006 cc.), 1:1536 (= 0.00032 cc.), while the highest 
titer found normally in a large series of control cases -was 1:128 (=0.004 cc.). 
Fresh sheep erythrocytes were somewhat less agglutinable than older ones ; their 
hemolysis was not influenced by age. Only one serum lost its antisheep agglutinins 
on standing. An immediate reaction in one patient following injection of horse 
serum is connected with the finding of agglutinins in a blood specimen obtained 
twenty hours following injection. The agglutinins were probably present before 
the injection of serum. In one of the cases of serum sickness and in one of the 
control cases the development of agglutinins following the injection of horse serum 
was observed by repeated titrations. Two patients developed agglutinins following 
the injection of horse serum, but no serum sickness. Three patients showed no 
agglutinins and no serum sickness following injection, while six patients found 
free from agglutinins before the injection of serum did not develop serum sick- 
ness. A patient with bovine serum sickness did not develop antisheep hemolysins. 
The heterophile nature of the agglutinins and hemolysins found in the serum of 
patients with horse serum sickness was established by experiments on absorption. 

Author’s Summary. 
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Distribution of Antibodies in the Serum and Organs of Rabbits. Jules 
Freund, J. Immunol. 16:275, 1929. 

The quantity of hemolysin recoverable from the spleen, uterus or skin of 
actively immunized rabbits varies in relation to the hemolysin titer of the serum. 
These organs contain about the same amount of hemolysin per gram of tissue. The 
ratio between the titer of the serum and the organ extracts varies between 10 : 0.6 
and 10: 1.25. With the method employed, precipitins cannot be recovered from the 
organs of rabbits immunized with horse serum, crystalline egg albumin or egg 
white. Author’s Summary. 


On the Heterophile (Forssman’s) Antigen in the Paratyphoid- 
Dysentery Group. Claus W. Jungeblut and Alexander T. Ross, 
J. Immunol. 16:369, 1929. 

Immunization of rabbits with certain strains of B. dyscnteriac Shiga or B. 
paratypliosus B was followed with great regularity by the appearance in the serum 
of hemolysins active for sheep and goat red corpuscles, but inactive for those of 
the human or rabbit. No formation of hemolysins was noted by immunizing guinea- 
pigs with the same cultures. Hemolytic Shiga and paratyphoid bacilli serums 
fixed complement specifically in the presence of true Forssman antigen. The 
heterophile antibodies in Shiga and paratyphoid bacillus serums were completely 
and specifically absorbed by contact with their homologous bacterial antigens as well 
as by absorption with true Forssman antigen. Intravenous injection of Shiga and 
paratyphoid bacillus serums into guinea-pigs was only occasionally followed by a 
characteristic systemic reaction due to primary antiserum toxicity. Intracutaneous 
injection into white guinea pigs and dogs induced frequently a well defined local, 
inflammatory reaction of the allergic type, particularly in the case of paratyphoid 
bacillus serums. Complement fixation between true Forssman antiserums and 
Shiga or paratyphoid B bacilli as the respective antigens was not readily demon- 
strable. The reactions were faint and occurred irregularly. Absorption of true 
Forssman antiseums by Shiga or paratyphoid B bacilli caused no definite loss of 
heterophile hemolysins in such serums. No evidence was found for the presence of 
heterophile antigen in strains of B. paradyscntcriae (Flexner), B. paratypliosus 
A and B enteritidis (Gaertner). Authors’ Summary. 


Antigenic Substances of Claustridium Botulinum. Jeanne Lommel and 
Janet B. Gunnison, J. Immunol. 16:403, 1929. 

Substances have been obtained from Claustridium botulinum by extraction with 
75 per cent alcohol, which contained little or no protein. They gave a positive 
Molisch reaction, indicating that carbohydrate was present. These substances gave 
strong complement fixation reactions with antibacterial immune serums. They were 
insoluble in salt solution and therefore failed to react in the precipitin test. They 
seemed to possess species specificity. The extracts had specificity neither for the 
serologic group nor for the toxicologic type. They apparently contained the non- 
specific factor responsible for the cross reactions observed among the serologic 
groups when intact organisms were used as antigens. Authors’ Summary 


Lysozyme in Normal Tissues and Secretions. A. Fleming, Lancet 1:217 
1929. 

Lysozyme is widely distributed throughout the body. It is found in most 
of the secretions and all the tissues of man, and is present in the tissues of other 
animals and in some vegetables. Although it may have some destructive effect 
on pathogenic bacteria, its extraordinary bacteriolytic effect is most easily shown 
on nonpathogenic bacteria, although even among these there are great differences 
in sensitiveness. Fleming succeeded in isolating a coccus which is remarkably 
sensitive to the action of lysozyme. Because it is easily dissolved he has called 
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this microbe Micrococcus lysodcikticus. When the concentration of lysozyme is 
great, as in tears or the white of egg, solution of this coccus is extremely rapid. 
The fact that lysozyme acts well on dead bacteria in an old culture is in striking 
contrast to the action of bacteriophage, which shows a lytic effect only on young, 
rapidly growing cultures. A great variety of tissues and secretions and excretions 
have been tested by Fleming with M. lysodcikticus and other organisms to see 
whether they contain this lytic principle. The principle was present in all the 
human tissues examined and in most of the secretions, except normal urine, sweat 
and cerebrospinal fluid. The concentration, however, varies greatly. Of all the 
tissues, cartilage had the strongest concentration, and an extract of cartilage corre- 
sponding to 1 part in 1,300 parts of physiologic solution of sodium chloride was 
capable of causing complete lysis of the test cocci in five minutes. On the other 
hand, the lytic action of brain tissue was weak. The great concentration of 
lysozyme in tears is striking. Lysozyme exists also in considerable concentration 
in leukocytes. The lysozyme content in the rabbit and the guinea-pig was much 
less than in man. The tissues of the dog stood midway between. The lysozyme 
concentration is greatest in the white of a hen’s egg; a dilution as low as 
1 : 60,000,000 has some lytic effect on the coccus. The yolk had no lytic action. 
The tissues of pike were found to contain much lysozyme, and its cartilage seemed 
to be quite as potent as that of man. The eggs of this fish were also found 
to be powerful. The tears of the rabbit, horse, sheep and turkey were all thirty 
or more times less potent than those of man in their action on M. lysodcikticus. 
Among the common garden vegetables tested, the turnip showed the greatest content 
in lysozyme, but even this was weak when compared with human tissues. 

Immunity in Recurrent Fever. R. Bruynogiie and A. Dubois, Arch, 
internat. de med. exper. 4:441, 1929. 

Recurrent fever is peculiar in that the disease consists of several febrile attacks, 
each lasting a few days, the attacks themselves being separated by periods of 
apparent health. During the fever the patient’s blood abounds in spirochetes 
which are easily demonstrable, while in the periods of apyrexia the blood is sterile. 
This curious phenomenon of an alternating invasion and disappearance of the germ 
from the blood is interpreted as follows: During the pyrexia antibodies appear 
in the blood which, in a few days, reach such a concentration as to destroy the 
bulk of the spirochetes. A few germs escape death, however, and develop a 
resistance to the lysin, thus being able to multiply and eventually to lead to a 
new access of fever. The disease then lasts until the formed lysins definitely 
overpower the spirochete. 

Experiments have shown that the spirochetes of each subsequent attack differ 
from those of the preceding. Thus, for instance, when the serum from an animal 
cured from his first attack is inoculated with the spirochetes which caused this 
attack, the micro-organism is agglutinated and dissolved; but when the same 
serum is infected with a spirochete from a second attack, the germ is permitted 
to proliferate. 

Numerous workers affirm that the changes which occur in the spirochetes during 
the fever and the apyrexia are so profound as to create virtually new races with 
entirely different biologic properties. They state, moreover, that the new char- 
acteristics are fixed forever. Bruynoghe and Dubois performed a series of 
elaborated experiments with spirochetes of various origin coming from Germany, 
France, Holland, and their own country, Belgium. They reached the conclusion 
that the spirochetes of different attacks vary only serologically. But when 
inoculated into new mice the germ loses its serologic identification, becoming the 
“spirochete of the first attack.” They further affirm that the immunity in recurrent 
fever is specific; that is, the animal infected with a given strain resists reinfection 
with the same strain only. The immunity persists for a long period and cannot 
be induced by vaccination with dead germs. Many strains of spirochetes causing 
recurrent fever are arsenoresistant. _ ^ 
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Specific Cell Stimulation. G. Bessau and C. Detering, Centralbl. f. Bak- 
teriol. 106:11, 1928. 

The authors discuss the relationship of immunity of cells to an.ti.hody production 
and present facts tending to indicate that the stimulation of cells may lead to. the 
formation of specific products in these cells without any connection with antibodies 
in the blood. For instance, in certain infections an immunity can be present long 
after all antibodies have disappeared from the blood. They feel that the evidence 
indicates that the fundamental process of immunity is a “tuning” of the cell because 
of its experience with the antigen; secondarily, the secretion of the cell, the anti' 
body, appears in the blood stream. p AUL r Cannon. 

The Mechanism of “Percutaneous Immunization” Against StapiiylO' 
coccus Infections in Rabbits. Werner Kollath and Heinrich 
Herfarth, Centralbl. f. Bakteriol. 106:120, 1928. 

The influence of Besredka’s “antivirus,” ordinary bouillon, certain amino-acids 
and heat were tested on fresh intracutaneous and subcutaneous abscesses in rabbits- 
The virulence of the staphylococcus culture was increased by six intra-ocular 
passages. Various bouillons and peptone waters as well as such amino-acids as 
tryptophan, tyrosine, leucine, alanine and cystine restrained the. inflammatory 
effect, whereas heat was without effect. Bouillon previously treated with ether, 
after preliminary acidification and alkalization, was distinctly more protective than 
ordinary bouillon. Therefore, the protective effects of different bouillons depend 
on the lipoid content of the bouillons. This protective effect occurs only from 
the percutaneous injection, not from the intracutaneous. The effects were not 
manifested by such complete proteins as casein, depending apparently only on the 
peptone. The authors suggest that amino-acids in the peptone may cause the 
protective effect ; these, however, have nothing to do with true immunity processes, 
but are strictly nonspecific. Paul R. Cannon. 


Tumors 

Myoma, Sarcoma and Carcinoma in the Same Uterus. Q. U. Newell, 
Am. J. Obst. & Gynec. 17:191, 1929. 

The neoplasms were found in the uterus of a negress, aged 57, who complained 

of pain in the lower abdomen and vaginal bleeding. The tumors were all in the 

uterine body. An adenocarcinoma was found to make up an edematous polypoid 

endometrial mass ; there were multiple myomas, one of which showed sarcomatous 

changes. This case is the fifth reported case wherein all three types of tumor 

were found in one uterus and the twenty-first in which carcinomatous and 

sarcomatous changes were found. \ t -tr 

A. J. Kobak. 

The Increased Mortality Rate of Cancer. H. E. Eggers, J. Cancer 
Research 12:9, 1928. 

- The relative frequency of cancer as seen at present in the clinic and at necropsy 
as compared with old observations is beyond contest. The question arises whether 
the noted increase is an actual, that is, absolute, increase in the occurrence of 
carcinoma or only an apparent one. To answer this complicated question, Eggers 
reasons as follows : Cancer is only one of a. number of diseases that occur most 
constantly at a fairly advanced age; with it, in this respect, are associated what 
are usually termed the “degenerative” diseases, and if cancer is becoming more 
frequent largely because more people are reaching a suitable age, this group of- 
diseases should show a proportionate increase. Eggers’ careful investigation, 
embracing a period of twenty-five years (from 1900 to 1924 inclusive), is to the 
effect that the mortality incidence from cancer and that from degenerative dis- 
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eases, respectively, show a regular and even increase. He further states that 
the cancer death rate and the combined death rate from the other usual diseases 
of advanced age show an almost strictly proportionate rate of increase for the 
twenty-five year period. The increase, therefore, of cancer is in all probability 
more apparent than real. g -y- p RIED 


Ovarian Secretion and the Incidence of Tumor. William S. Murray, 
J. Cancer Research 12:18, 1928. 

Murray’s material consisted of mice “the genetic constitution of the individual 
members of which are as homogeneous as it is possible to make them.” The 
technic of “homologizing” the animals consisted of the mating of brothers and 
sisters and also of back crossing of the young animals with their fathers and 
mothers. Working with such a stock of animals, he attempted to investigate: 
(1) the effect of nonbreeding on the incidence of tumor in this strain; (2) the effect 
of complete gonadectomy on the incidence of tumor and on the age at which 
tumor appears ; (3) the inhibitory influence of the testicular hormone on the appear- 
ance of tumors, and (4) the effect of complete transplantation of the ovary on the 
production of mammary cancer in the male. From his experiments, it appears 
that virginity reduces the percentage of appearance of cancer and postpones the 
date of the appearance of cancer for about five months ; complete gonadectomy 
lowers the incidence in a marked degree and also probably delays the age at which 
tumor appears later than in either the breeding animals or the virgin females. He 
believes that “somthing other” than the absence of the testicular secretions is 
necessary before males in this line will develop neoplasms of the mammary gland. 
His figures also show that the ovary successfully transplanted in a castrated male 
behaves in a manner that is similar, if not equivalent to that of the normal ovary 
in a virgin female. g M . Fried . 


Histologic Resemblance of the Rous Chicken Sarcoma No. 1 to Hodg- 
kin’s Granuloma. F. A. McJunkin, J. Cancer Research 12:47, 1928. 

Mcjunkin’s ingenious experiments with Rous’ sarcoma and with material from 
a malignant lymphoma led him to the conclusion that (1) both round and spindle- 
shape cells of chicken sarcoma no. 1 are actively phagocytic for carbon in suspen- 
sion ; (2) both round and spindle-shape cells of the chicken sarcoma react 
supravitally with neutral red like blood monocytes ; (3) the chicken sarcoma cells 
appear to be identical with monocytes, and (4) since the type cell of Hodgkin’s 
granuloma corresponds closely with monocytic derivatives, the chicken sarcoma 
resembles Hodgkin’s granuloma and is unlike the usual fibrosarcoma. 

B. M. Fried. 

Implantation of Rat Carcinoma and Sarcoma Within Benign Fibro- 
sarcoma. Jacob Heiman, J. Cancer Research 12:73, 1928. 

Heiman inoculated rapidly growing carcinomas and sarcomas of rats into the 
centers of large spontaneous or transplanted fibromas or fibroadenomas of the 
breasts of other rats. This resulted in the growth of malignant tumors, but 
tumors with greatly reduced proliferative rates. In each case, the carcinoma 
continued to remain encysted in the center of the benign tumor, while the sarcoma 
seemed able to grow along the track of the needle, infiltrating the fibrous tissue 
and ultimately escaping into the tissues of the host. The benign tumor seemed 
to play a wholly neutral part, even though highly malignant cells were present 
in the center. This, according to Heiman, is further evidence against the hypothesis 
that an organism is responsible for the growth of malignant tumors, for one might 
expect that if such an organism were present it would stimulate the benign tumor 
to become malignant. „ ,, ^ 
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The Etiology of Primary Carcinoma of the Lung. R. E. Smith, J. Cancer 

Research 12:134, 1928. 

Smith investigated the specimens of primary carcinoma of the lung found at 
the Phipps Institute, University of Pennsylvania, with particular attention to the 
etiology of the tumor. He also carried on an experimental study of the same 
tumor in mice. For five months, respectively, two series of mice were exposed to 
fumes from coal tar and to fumes from the exhaust of a Ford engine, and a third 
series were painted with gasoline. Carcinoma of the lung did not occur in the 
series exposed to the fumes of coal tar; it occurred once in twenty-six (or 3.8 
per cent) of the mice exposed to exhaust gas and once in twenty-nine (or 5.4 per 
cent) of the mice painted with gasoline. These proportions according to the 
author, are not greater than that of spontaneous occurrence of pulmonary cancer. 
The study of forty-eight cases of primary carcinoma of the lung in man did not 
reveal any definite etiologic factor. His observations are therefore against the 
suggestion that primary pulmonary cancer is caused by exposure to the fumes of 
coal tar or gasoline. B M _ FrieD- 

A New Transplantable Rat Tumor. Kanematsu Sugiura, J. Cancer 

Research 12:143, 1928. 

The author describes a new type of transplantable rat sarcoma which on 
histologic examination resembles a small spindle cell myosarcoma. In his experi- 
ments with this tumor, he noted that there was a relationship between the growth 
of the tumor and the age of the host. Suckling and very young rats proved to 
be the most favorable soil for the continued growth of the sarcoma. In the 
young, regression of the tumor was present in 9.5 per cent only, whereas in the 
old it occurred in 87.5 per cent. However, the percentage of “takes” and their 
rate of growth were the same whether the hosts were young or old. He observed 
that rats immune to one type of tumor might or might not be immune to another 
kind. The transplantability of the sarcoma was completely destroyed by immersing 
the material in a Locke-Ringer solution or in a buffer mixture solution at ps 2, 
3 or 4 for twenty-four hours at 3 C. The capacity of the sarcoma for growth 
was destroyed when the sarcoma was thus treated for thirty minutes at 45 C. 
Dehydration completely destroyed the viability of the fresh sarcoma. The tumor- 
producing substance of the rat sarcoma was not filtrable. B ^ p RIED 

On the Filtrable Agent of Malignant Tumors. H. E. Eggers, J. Cancer 

Research 12:222, 1928. 

Investigations by Burrows and others have shown that tissue of the rat embryo 
of fifteen and sixteen days’ development, comminuted and inserted into adult rats 
• of the same descent after being immersed in the filtrate from the Jensen rat 
sarcoma, took the form of a sarcomatous growth. 

Eggers attempted to determine the possible presence of, and the character of 
the reaction to, tumor filtrates by tissues of postembryonic origin (using for injec- 
tion a tumor filtrate of sarcoma no. 10 of the Institute of Cancer Research). He 
studied the effect on an induced growth of connective tissue in a relatively early 
stage of fibroblastic development. The results obtained are to the effect that in 
both rats and mice the injection of a freshly prepared filtrate of the rat sarcoma 
was followed by an increased proliferation of already developing connective tissue. 
This stimulation was of temporary duration and of limited extent, and in none of 
the animals observed did it take the form of malignant hyperplasia. 7 j le technic 
used by the author is given in detail. _ , , 

B. M. Fried. 

Blood Cholesterol in Cancer. W. L. Mattick and IC. Buciiwald J Cancer 

Research 12:236, 1928. 

In 85 per cent of patients with cancer somewhere in the body and likewise 
m cancerous mice, the cholesterol in the plasma was found higher than that in 
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the whole blood. But in noncancerous persons and in healthy mice, the plasma 
cholesterol was found lower than that in the whole blood. In view of the fact 
that similar studies were not performed on persons with diseases other than 
cancer, no definite conclusion can as yet be drawn from these observations. 

B. M. Fried. 


The Glycolytic Action oe Some Tumors and the Effect of Insulin. 
S. L. Baker, F. Dickens and E. J. Gallimore, Brit. J. Exper. Path. 10:19, 
1929. 


A marked difference is found between the anaerobic metabolism of dextrose in 
normal tissues and that in malignant tumors, the latter producing from five to 
ten times as much lactic acid as the former. The addition of insulin or thyroxin 


has no demonstrable effect. 


Pearl Zeek. 


Intra-Epitiieliomatous Hypergenesis of Elastic Tissue. R. Argaud and 
J. Ducuing, Ann. d’anat. path. G:37, 1929. 


In a cancer treated with the x-rays, the authors discovered an abundance of 
elastic tissue. A detailed investigation of the tumor led them to the conclusion 
that the epitheliomatous cell possesses the property of forming elastic tissue. It 
is possible, they say, that the elastic hyperplasia described in the vicinity of 
cancerous nodules of the breast is of epithelial origin. ^ ^ p RIED 


A Study of the Lipoids of Rats, Carriers of Adenocarcinoma. Ada 
Bolaffi, Tumori 3:1, 1929. 

In the bodies of rats, with the development of adenocarcinoma a remarkable 
impoverishment of phospholipins of the fraction soluble in ether and precipitated 
by acetone takes place. It is reduced to about one third of the amount found 
in normal rats. The tumors contain lipoids of this group in a proportion equal to 
or a little less than the average in the normal tissues. For this reason, the 
reduction of these lipoids in the tissues of the rats with tumors is apparently not 
due to a concentration of them in the tumors, but to a partial destruction of 
them in the bodies of the rats. The latter might be caused by an alteration of 
the lipoid metabolism. In the tumors there is a certain concentration of lipoidal 
phosphorus, which may be due to the presence of unknown phosphatids that are 
rare or missing in the normal tissues. In other lipoid fractions there is no 
appreciable difference. w Qpiiuls. 


On Certain Resemblances Between the Tumors of Vegetables and 
Those of Animals. Eugenio Centanni, Tumori 3:17, 1929. 

The tumors of animals and the tumors of vegetables resemble each other in 
their power of spontaneous development after they have been started by irritative 
agents. Extracts of the tumors of plants, do not stimulate the growth of the 
tumors of animals. This fact tends to show that the two differ considerably in their 
biologic activity. W> Ophuls. 

Carcinomatous Transformation of Ulcer of the Stomach. E. Klein 
and F. Demuth, Beitr. z. path. Anat. u. z. allg. Path. 79:117, 1928. 

The authors discuss first the clinical and histologic criteria on which may be 
based a decision as to the transformation of ulcer of the stomach into carcinoma. 
How differently these criteria may be interpreted by different observers is attested 
by the fact that Konejyzky reported carcinomatous transformation as occurring 
in 3 per cent of ulcers, Hauser in 6 per cent of ulcers and in 7 per cent of scars 
of ulcers, whereas Wilson and MacCarty reported it as occurring in 71 per cent. 
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The work of the authors was concerned, not with the study of a large series of 
gastric ulcers to determine how many might show carcinomatous changes, but 
with the careful study of a small series of ulcers some of which showed carcinoma 
and some not, with the aim of determining whether any changes other than those 
easily recognized as carcinomatous might be considered characteristic of carcinoma. 
Moszkowitz had described groups of deeply staining epithelial cells as histologically 
pathognomonic of carcinoma. Klein and Demuth do not believe that the histologic 
diagnosis of carcinoma can be based on such cells nor on single cells, no matter 
how atypical or heterotopic. They lay greatest stress on the relatively greater 
formation of scar tissue in the submucosa at the margin or base of the ulcer when 
the latter becomes carcinomatous than when it remains benign. 

O. T. Schultz. 

Chromaffin Tumor of Zuckerkandl’s Organ. Erna Handschin, Beitr. z. 
path. Anat. u. z. allg. Path. 79:728, 1928. 

A tumor of Zuckerkandl’s organ, which the author had the opportunity to study, 
led to a histologic investigation of this paraganglionic tissue to determine the time 
of disappearance of its chromaffin tissue and whether it might persist late enough 
in life to account for tumors encountered in adult life. Regression of the chromaffin 
tissue begins at the end of the first year of life and continues fairly actively until 
puberty. Some chromaffin cells, however, were found in a person aged 26. No 
ganglion cells were seen at any age period. The tumor studied occurred in a 
man aged 45 and was a chance observation at necropsy, the patient having died 
after resection of the stomach for carcinoma. Blood pressure had been normal 
and there had been no clinical symptoms that might be ascribed to the tumor. 
The latter measured 3.5 cm. in its greatest dimension. Its cut surface was pale 
and somewhat translucent. Microscopically, it was moderately cellular, but did 
not give the impression of active growth. The tissue did not give the chromaffin 
reaction, but an extract made from a portion of the fresh tissue had the character- 
istic effect of epinephrine on the pupil of the excised eye of a frog. The tumor 
is believed to have arisen from persisting chromaffin cells. Because chromaffin 
tissue occurs in what have been called glands of internal secretion, the author 
makes the unfortunate suggestion that the tumor described by her is an adenoma. 


Epithelioma (Squamous Cell Carcinoma) of Thyroid. M. Kartagener, 
Beitr. z. path. Anat. u. z. allg. Path. 79:843, 1928. 

The author describes a squamous cell carcinoma of the left lobe of the thyroid 
of a man, aged 64. There was no hornification. The esophagus and trachea were 
invaded, but the author does not think that the tumor originated in either of these 
structures, but in the thyroid itself. The reason for the reporting of the tumor 
lies in the fact that it contained also perithelioma-like areas. These consisted 
of large cylindric cells the bases of which lay directly on the endothelium of a 
capillary network. The cells were epithelial in type. The author considers this 
element in the tumor not a true perithelioma but a carcinoma derived from the 
glandular epithelium of the thyroid. He discusses the possible origin of the 
squamous cell portion by metaplasia or from misplaced squamous epithelium, but 
comes to no decision. _ . _ _ 

O. T. Schultz. 


Chloromyelosis with an Unusual Eosinophilia. G. Seemann and A. 

Sajzewa, Folia Haemet. 37:258, 1928. 

The patient, a man aged 42, showed a temperature of 38 C., a slight swelling 
of the cervical lymph nodes and some recent loss of weight. He complained of 
weakness and generalized pain. The blood picture, except for an eosinophil count 
of 49 per cent, was negative. The necropsy revealed chloromas that were confined 
to the periosteum. The high eosinophil count noted for smears was also found 
for the tissues. The authors designate the disease as chloromyelosis, including 
it in the group of leukemias. 

B. M. Fried. 
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Ovarian Adenoma. O. Heesch, Virchows Arch. f. path. Anat. 268:280, 1928. 

The author concludes that adenoma tubulare ovarii of Pick is identical with 
the tubular adenoma of the atrophic testicle; also that other forms of tubular 
ovarian adenoma may occur which in their morphologic details closely resemble 
that of the testicle, but the true identity of which is not entirely clear. 

V. C. Jacobsen. 


Medicolegal Pathology 

Occupational Poisoning in Manufacture of Luminous Watcii Dials. 

Harrison S. Martland, J. A. M. A. 92:466, 1929. 

Five of fifteen deaths known to have occurred among 800 girls employed in 
painting watch dials with luminous paints were proved to be due to radium 
poisoning. The exact number who have died of or who have been harmed by 
this disease is unknown. Various factors arc involved in the production of tin's 
occupational poisoning other than the pointing of the paint brushes with the lips. 
The luminescence was produced by scintillation. Radon, radium, mesothorium 
or radiothorium was mixed with zinc sulphide and salts of rare earths ; from 
0.7 to 4 mg. of radium element was present in 100 Gm. of zinc sulphide; from 
15 to 215 micrograms of radioactive substance was the theoretical amount ingested 
each week. From 14 to 48.282 micrograms was found in entire skeletons. The 
so-called lethal dose, estimated as radium element, ranges from 10 to 180 
micrograms. 

Necrosis of the jaw, leukopenic anemia, severe buccal lesions and terminal 
sepsis were present in the fatal cases. Symptoms were first noted from one to 
seven years after the patients ceased working as dial painters. Chronic radiation 
osteitis and subsequent bone lesions are present in patients still living. During 
life the diagnosis may be made by the demonstration of cither emanations by means 
of an electrometer or alpha particles (from expired air), by scintillation methods. 
After death the diagnosis may be based on the radioactivity as determined in the 
bones by photography and in the soft tissues by the alpha or gamma electroscope. 

The author interprets the disease as follows : After ingestion of the radioactive 
substance it is deposited in the form of an insoluble sulphate in the phagocytic 
cells of the sinusoids of the reticulo-endothelial system, especially in the bones, 
liver and spleen. In the bones the juxtaposition of the blood forming centers and 
the affected cells of the sinusoids, whence the destructive alpha rays emanate, 
produces the characteristic blood changes. 

The preponderance of mesothorium is of toxicologic importance; it can produce 
in exposed persons aplastic anemia, myelogenous or lymphatic leukemia, sarcoma, 
sterility, radiation osteitis, necrosis of the bone and hemorrhagic diathesis, and 
endocarditis, sepsis or septic bronchopneumonia may be superimposed. 

The hemorrhagic diathesis may be produced by a diminution of the blood 
platelets, either by direct effect of the alpha particles on the megakarocytes or 
secondary to the sepsis. The blood picture shows a color index above unity; 
anisocytosis with macrocytes and megaloblasts ; icterus index normal or below; 
negative van den Bergh reactions. "At autopsy there was no pronounced increase 
in hemosiderin deposits in the liver, spleen and kidneys, such as is seen in 
addisonian anemia.” The bone-marrow of the femors was dark red (hyperplastic) 
in all cases examined. 

Radium-mesothorium necrosis is now one of only ten occupational diseases 
which come under the compensation laws in New Jersey. In 1926 the families 
of two girls dying from radium-mesothorium necrosis received compensation. In 
the case of the five girls said to be suffering with the disease, an uninvolved judge 
arranged for a settlement out of court. No legal responsibility was assumed by 
the company. _ 

E. L. Benjamin 
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Rupture of Esophagus by Indirect Violence. J. R. Murdock, Lancet 2: 
1292, 1928. 

A boy, aged 6 years, was run over by a motorcycle and died a few hours later. 
There were fractures of the left humerus and of the left side of the base of the 
skull; and also a longitudinal tear, 1*4 inches long, in the esophagus inch 
above the diaphragm which was torn slightly at the esophageal opening. 


Astonishing Revelations at Postmortem Examinations. R. Kockel, 
Arch. f. Kriminol. 83:242, 1928. 


An extensive comminution- of the cranial bones and injuries of the brain were 
found in the body of a man lying dead so far from where an explosion occurred 
that it was thought he had died from heart disease. A similar mistake was made 
in giving heart disease as the cause for death of a man found on a railroad track 
and a woman found on the street. Postmortem examination disclosed extensive 
crushing injuries in each body. Two other deaths supposed to have occurred 
from heart disease turned out to be due to bolus asphyxias. 

Exhumation and examination of the body of a man pensioned for many years 
for an alleged heart disease following injury of the .chest, not only failed to reveal 
any justification for the pension, but demonstrated that death was caused by a 
phlegmonous inflammation of the face. The attending physician had attributed 
death to the injury years before, and on that basis it was planned to have the 
pension continue to the family. Three deaths from electrocution are reported, 
but the exact manner of death was not learned until careful inquiry was made 
of the circumstances, an absence of disease and injury in the bodies established, 
and further examination had revealed small external wounds made by the current. 

. Carbon monoxide was suspected as the cause for one of these deaths, and it was 
said that a second of the three persons electrocuted had suffered from heart disease 
for a long time. The attending physician had certified that as the cause of death. 

A young married couple fought, and the husband killed his wife with a hatchet. 
He then set fire to the body with petroleum in the kitchen and went away. He 
confessed when told of the absence of soot in the lungs and of carbon monoxide 
in the blood, of the postmortem character of the burns and that a microscopic 
examination had demonstrated feathers in the burned clothing. The feathers 
were from a pillow that had become blood-stained. In the body of a man pen- 
sioned since the war for pulmonary tuberculosis and some nervous disease, these 
were found absent ; death was caused by influenza. Two other deaths from 
hydrofluoric acid are reported ; both were criminal poisonings of women by a 
man which were unexpectedly encountered. Death supposedly due to a street 
accident turned out to be from pernicious anemia and spontaneous hemorrhages ; 
ruptured liver with huge hemoperitoneum was found in another body when it was 
supposed that injuries of the head had caused death. 


It is difficult to accept the conclusions given by Kockel for the remaining one 
of the sixteen deaths, each with surprising revelations, with which his article is 
concerned. It has to do with a street fight and stab wounds of one of the com- 
batants, the removal of 1 liter of blood from his chest two days after the fight 
and death with a fever four days after the thoracentesis. At the postmortem 
examination it was decided that none of the stab wounds, some of which were in 
the thorax on the side tapped, were mortal and that the fluid removed during life 


was in reality the bloody exudate of a pleuritis present at the time of the fight. 
Pleurisy was given as the cause of death. This account should include a descrip- 
tion of what was done, if anything, to ascertain their depth and also whether any 
healing had taken place in any of the wounds of the chest during the six days 


the man lived. 


E. R. Le Count. 
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J. Harold Austin, M.D., President 

A Case of Septicemia in Man Due to Bacillus Suipestiier. John T. Bauer 
and Margaret McClintock (by invitation). 

Organisms of the paratyphoid group other than B. pai'atyphosus A and B can 
give rise to febrile conditions in man, simulating typhoid fever. The following 
case illustrates the importance of further studies in instances in which the Widal 
test is negative for B. typhosus and B. paratyphosus A and B, and organisms 
isolated from the patient fail to react with the usual diagnostic typhoid and para- 
typhoid serums. 

An Italian stone mason, aged 46, was admitted to the medical service of Dr. 
Norris at the Pennsylvania Hospital in August, 1927, with symptoms of head- 
ache, weakness and fever. Although no rose spots were seen, the clinical mani- 
festations of a temperature of 103.8 F., a pulse rate of 92 beats per minute, a 
palpable spleen and liver and a leukopenia of 6,000 cells strongly suggested typhoid 
fever. The condition failed to improve, and death occurred on the twenty-first 
day of the disease. Permission for necropsy was not obtained. The source of 
infection was unknown, but the drinking water was suspected. 

Three blood cultures were taken, and all yielded organisms which culturally 
proved to belong to the hog-cholera group. Two Widal tests were negative for 
B. typhosus and B. paratyphosus A and B, yet they showed strong agglutination 
in a dilution of 1 : 10,000 for B. suipcstifcr and the organisms isolated from the 
blood of the patient. By means of reciprocal agglutinin absorption tests, the close 
relationship of this organism to B. suipcstifcr was confirmed. 

This article will be published in full in the Journal of Infectious Diseases. 

Simplified Method or Injecting ihe Coronary Circulation. John Eiman and 
Ethel L. Rahe. 

Numerous methods have been employed for the demonstration and study of the 
circulation of the heart. They include dissection and injection with metals of 
low melting point and other substances, followed by corrosion. Later stereoscopic 
roentgenograms and clearing methods were introduced. Some of these methods 
were employed for special problems, such as the study of anastomoses, variations 
in the branches and distribution of the branches of the main vessels. Dr. Merritt 
B. Whitten {Arch. Int. Med. 42:846 [Dec.] 1928), published an exhaustive review 
of the literature on methods of study of the circulation of the heart. 

The method we are describing is not new. In 1896, Hermann Braus was 
apparently the first to inject the coronary arteries with a metal and to study 
stereoscopic roentgenograms (Anat. Ana. 11:625, 1896). Oberhelman and LeCount 
(J. A. M. A. 82:1321 [April 26] 1924), employed the foregoing method, using 
mercury. 

Our technic of injection is as follows: Hearts are removed without injuring 
the musculature and with fairly long portions of the large vessels remaining. 
Clots are removed from cavities of the heart, and the blood is washed out with 
running water. The heart is placed on an aluminum tray covered with a towel. 
The aorta is slit on the anterior surface almost down to its origin. Cannulas are 
inserted into the coronary arteries. A heavy ligature is passed around each cor- 
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onary artery, as close to its origin as possible, by means of an aneurysm needle. 
Ligatures are tied firmly but not too tightly, and the cannulas are withdrawn until 
their flanges rest against the ligature. 

Purse-string sutures are placed loosely around the orifice of the inferior vena 
cava and the largest of the pulmonary veins entering the left auricle. In order 
to distend slightly the cavities of the heart, two pieces of Esmarck rubber tubing 
should be introduced into them, which measure approximately 20 by 4 cm., one 
end of which has been made airtight and the other end attached to rubber pressure 
tubing. The tubing from the Esmarck drains is connected to a metal “Y” to the 
single end of which is attached by means of rubber tubing, an ordinary blood 
pressure bulb. One should tighten the purse-string ligatures in order to keep the 
Esmarck tubing in place, and should inflate the same and clamp the rubber tubing. 
Care must be taken not to overdistend the cavities, as this would interfere with 
the injection of the vessels. Mercury is placed in a separatory funnel which is 
attached to an upright stand by means of a clamp. Rubber tubing is attached to 
the funnel, and in its free end an adapter is fastened securely, which fits the 
cannula. The mercury level is adjusted to about 150 cm. above the midplane of 
the heart, all the air is expelled from the tubing and the tubing is clamped 
securely. The stop-cocks of both cannulas should be open. The adapter should 
be inserted into the cannula opening into the left coronary artery. The mercury 
is slowly released and permitted to flow into the arteries. If there is any escape 
of mercury from the smaller vessels, these should be clamped and tied off. Within 
from forty-five to one hundred and twenty seconds, mercury appears at the mouth 
of the cannula inserted into the right coronary artery. The stop-cock of the 
cannula in the right coronary artery should be turned off, and four or five seconds 
later that of the left. The tubing from the reservoir of mercury should be 
clamped and disconnected. The tip of the heart is elevated by means of the towel 
on which it is lying so as to remove any loose mercury that has escaped into the 
chambers of the heart. Stereoscopic roentgenograms are then made of the heart. 

The cavities of the heart should be opened as soon as possible, and examined 
and described. Sections are taken for microscopic study. 

Sometimes there is considerable escape of mercury through the thebesian veins. 
We have not succeeded in forcing mercury over into the veins of the heart even 
with a pressure up to 500 mm. 

By this method it is impossible to inject the capillaries, precapillaries or even 
slightly larger vessels. It gives, however, excellent pictures of the gross circu- 
lation of the heart and enables one to visualize the coronary circulation in its 
entirety. This method supplies data that enable one to interpret more accurately 
gross and microscopic observations and to correlate them with the clinical picture 
of the case. Oberhelman and LeCount, on injecting twenty-six hearts, found that 
in nine both coronaries could not be injected by forcing mercury into the orifice 
of one coronary. In sixty adult hearts into which injections were made, we 
experienced such difficulty in only two cases, one case of occlusion of the orifice of 
the right coronary, the other of embolism in the left coronary. In cases of throm- 
bosis and embolism, if the occlusion of the coronary occurs about 1 cm. or more 
from the orifice, the portion of the coronary proximal to the occlusion is filled 
through anastomosing branches. In cases of gradual occlusion of the main trunks 
of the coronary arteries or their larger branches, compensatory enlargement of 
anastomosing branches can be demonstrated in some instances. 

Spalteholtz (Die Arterien der Herzwand, 1924), Gross (Blood Supply of the 
Heart, 1921) and others have shown that near the surface of the heart of the new- 
born infant anastomosing arterioles exist between the right and the left coronaries. 
They were not able to demonstrate any anastomosis in the interventricular septum. 
When injections were made into hearts of new-born infants and children of 2]A 
years, we could not force mercury from the left coronary into the branches of the 
right. . In a child, aged 5 years, both coronaries were completely injected through 
the orifice of the left. This suggests that anastomoses between larger vessels do 
not exist at birth, but that they develop some time between the ages of 2]A and 
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5 years. There is a rather strikingly different appearance between the branches 
and the distribution of the coronaries of children and young adults, on the one 
hand, and older adults on the other. In children the branches are fewer, coarser 
and of rather uneven distribution. In young adults, the anastomoses between 
the left and the right coronaries are maintained through one, two or three larger 
branches. We have been designating the latter type of arterial tree as juvenile. 
Occasionally, we have seen the juvenile type of anastomosis in older adults. It 
is rather difficult to interpret what this means. Would it not be possible that in 
cases in which the main anastomoses are maintained through one or two larger 
branches, the patient would die rather suddenly if one of those branches should 
become occluded? It is more than probable that in cases of thrombosis or 
embolism the question of patients surviving or dying depends on the efficiency of 
anastomoses between the right and the left coronaries. Nusbaum (Arch. /. mikr. 
Anat. 80:450, 1912) and Gross have reached the conclusion that capillary and 
precapillary anastomoses were inadequate to maintain sufficient collateral circula- 
tion in emergencies but may become adequate with gradual occlusion. 

Changes in the lumina of the larger vessels due to arteriosclerosis arc readily 
demonstrated. The outline of the vessels is irregular; disproportionate narrowing 
at bifurcations or origins of branches are seen. Sometimes calcareous infiltration 
of the walls is apparent. Although the changes are most striking in the larger 
vessels, damage or changes in the myocardium are seen around the capillaries 
and arterioles. In cases of sclerosis of the coronaries, diminution in the numbers 
of capillaries, compression and obliteration are seen. There are retrograde changes 
in the muscle cells around these capillaries and replacement of degenerated muscle 
cells by connective tissue. As the sclerosis of the larger vessels becomes more 
marked, the degeneration of muscle and the proliferation of connective tissues like- 
wise become more extensive. 

If possible, the injection of the arteries should he done in all cases that come 
to autopsy, but particularly in cases with a history of heart disease. The infor- 
mation gained by this simple method is of great value and offers many possibili- 
ties for the study of the coronary circulation in general. 

It enables one to determine: (1) the location and extent of thrombosis; (2) 
the location of the emboli ; (3) the degree and extent of sclerosis of the arteries, 
and (4) the role of the coronary vessels in their relation to myosclerosis. 

A Theoretical Consideration oe the Interrelation* of Certain Immune 

Reactions Concerned in the Production of Chronic Disease. James C. 

Small. 

The hypothesis was suggested that certain of the manifestations of chronic 
disease depend largely on an abnormal state of a person, rather than on any 
unusual pathogenicity of the bacteria concerned in its etiology. The hypersensi- 
tive or allergic state of a person to a bacterial antigen was discussed and an 
attempt to explain the manner in which such a state may act continuously in 
producing chronic disease was presented in the light of the knowledge of such 
states induced in experimental animals. 

The guinea-pig into which injections of horse serum are made was chosen as 
an example. From the time the animal receives a single injection onward, it can 
not longer be considered in a normal state. At the end of a period of days, it 
becomes so abnormal that a hundred-thousandth or a millionth part of the original 
injection of horse serum will produce rapid death. There has been no change in 
the inherent nature of the horse serum by virtue of which it can be regarded as 
any different chemically from the relatively inert substance it was for the animal 
primarily. The changed conditions, therefore, must be sought in the animal, which 
has become hypersensitive to the horse serum. Under proper conditions of the 
experiment, this hypersensitive condition may be maintained for indefinite periods. 
As long as the animal is in this condition, injections of small amounts of horse 
serum are likely to produce a fatal result, and injections of extremely minute 
amounts will produce tissue damage without an immediate fatal result. 
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One has, therefore, the conditions necessary for producing pathologic lesions 
over an extended period by the exhibition in minute amounts of a substance not 
primarily harmful to the animal. In this conception, then, there is a logical basis 
for the continued low-grade activity of chronic lesions in man. An insignificant 
focus of infection with streptococci, for example, may conceivably hypersensitize 
a person to some of the products of the bacteria. The constant supply of this 
antigenic substance from the focus continues to furnish the irritant responsible 
for widespread chronic degenerative lesions. This conception eliminates the 
necessity of attributing a primary highly pathogenic property to the streptococcus, 
since it, as the horse serum, may have in its primary contact with the animal 
organism feeble irritating properties. 

This conception raises a fundamental question in treatment. After diligent 
search for, and careful elimination of, the foci of low-grade infection which pre- 
sumably chiefly maintain the allergic state, is the problem in specific therapy that 
of immunizing or that of desensitizing the patient? There is suggestive evidence 
from the experimental standpoint that the hypersensitive state may be an indica- 
tion of the beginning of the immunity. If the immune state can be raised to such 
a height that hypersensitive phenomena are no longer present, this procedure 
obviously promises the more permanent benefit. When this is not possible, the 
method of desensitization is available and offers the advantage of more prompt 
responses which, however, may not be permanent unless the principal sensitizing 
foci of infection have been eliminated. 

Spontaneous Tuberculosis in Snakes. Joseph D. Aronson. 

Four garter snakes ( Thamnophis sirtalis), which died at the Philadelphia 
Zoological Garden, showed the following lesions at necropsy: The livers of all of 
them were studded throughout with miliary tubercles. In one, a cavity containing 
mucopurulent material was found in the connective tissue above the upper pole of 
the liver. The right lung of three of the snakes contained areas of consolidation, 
and the peritracheal lymph nodes were swollen. In two specimens the spleen was 
swollen, soft and a uniform gray. 

_ Histologically, the lesions from the various organs were found to be similar 
and to consist of a diffuse-staining center surrounded by layers of large cells 
with clear vesicular nuclei. A layer of dense connective tissue separated the 
lesions from the adjacent tissue, and numerous deeply staining cells and eosinophils 
were found throughout the section. The pulmonary alveoli contained numerous 
desquamated cells and numerous eosinophilic cells. No calcification or giant cells 
were noted. A small number of extracellular, beaded, acid-fast bacilli, as well 
as a large number of nonacid-fast bacilli having the same morphology, were scat- 
tered throughout the tubercle. 

In the smears prepared from the various organs, from the cavity above the 
liver and from the cultures, an acid-fast pleomorphic bacillus was noted. Numer- 
ous beaded and barred forms were also found. 

The bacilli stain readily with carbolfuschin and retain the stain when exposed 
to 25 per cent sulphuric acid for ten minutes, but many of them are decolorized 
by a three-minute exposure to hydrochloric acid, 5 per cent nitric acid or 10 per 
cent sodium sulphite. When exposed for three minutes or longer to 95 per cent 
ethyl alcohol, the organism is completely decolorized ; it is gram-positive. 

The bacillus grows readily at 25 C. on Dorsett’s medium, Petroff’s medium and 
on glycerin-agar. The colonies are elevated, moist and pink, later becoming 
salmon color. 

The cultures were found to be pathogenic for goldfish, frogs, snakes, chameleons 
and lizards, but nonpathogenic for rabbits, guinea-pigs and chickens. 

By means of the agglutination test and of absorption experiments, it was 
found that cultures isolated from the various snakes were antigenically the same 
and that they differed from M. marinmn, M. chelonei, M. ranae and from the 
acid-fast bacillus isolated by L. Rabinowitch-Kempner from boa-constrictors. 

The organism isolated from these snakes is considered a new species, for 
which the name Mycobacterium thamnoplicos is proposed. 
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Rate of Absorption or Horse Serum After Injection and Its Relationship 
to Serum Desensitization and Serum Therapy. Louis Turr. 

By means of the precipitation test, with the use of antihorse immune rabbit 
serum to provide the antibodies, it was possible to detect the presence of horse 
serum in the circulation after subcutaneous or intramuscular injection, and in 
this way to determine that after either method of injection in the three patients 
studied horse serum is slowly absorbed from the tissues, the major portion being 
absorbed in from fifteen to twenty-four hours. The amount of horse scrum in the 
circulation then remains practically stationary for three or four days ; then it 
slowly decreases in amount until at the end of seventeen days only a trace can be 
detected. In one case, study of the urine for horse scrum after injection proved 
negative; evidently, this serum is not filtered out as such by the urine. The 
slow rate of absorption of horse serum offers a possible explanation of the failure 
of the usual methods of desensitization to protect against fatalities in the reported 
cases. It is therefore suggested that the methods of desensitization now in use 
be modified so as to allow a period of at least from fifteen to twenty-four hours, 
during which time enough of the horse scrum may be absorbed to bring about 
desensitization. The method suggested consists of an injection of 0.1 cc. intra- 
muscularly, followed in one-half hour by 0.3 cc., after an hour by 0.5 and after 
two hours by 1 cc. If no reaction occurs after a subsequent lapse of two hours, 
then the remainder of the serum can be given in divided doses every three hours 
over a period of twenty-four hours. If intravenous administration is paramount, 
it should be preceded by intramuscular injections over a preceding period of 
twenty-four hours and then intravenous injections of increasing doses every hour, 
any sign of untoward reaction being watched for carefully. 

Preceding any form of serum therapy and irrespective of the method, a skin 
test with horse serum should be done. If the reaction is negative, the serum may 
be given with safety. If positive, it may indicate the presence of either a natural 
form of hypersensitiveness or an acquired or induced form. The studies and 
experiences mentioned suggest that scrum desensitization in the human being 
should be limited only to patients with an acquired or induced form of hypersen- 
sitiveness to horse serum and should not be attempted in the natural or atopic form, 
in which it is not only ineffective but may be dangerous. Too much reliance should 
not be placed on any method of desensitization in the human being, the efficacy 
being at best doubtful. Finalh, a slow absorption rate for horse scrum suggests 
a similar state for immune antibodies ; hence, intravenous administration is always 
preferable for a rapid clinical effect, unless contraindications exist. 
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On the Occurrence of True Mixed Carcinomatous and Sarcomatous Tumors 
(Sarcocarcinoma) with Report or a Mixed Carcino-Chondrosarcoma 
or the Thyroid or a Dog. Robert Mason and H. Gideon Wells. 

The infrequency with which malignant tumors present histologic features indi- 
cating that they are composed of both carcinomatous and sarcomatous elements is 
so striking that at times the existence of true mixed sarcoma and carcinoma has 
been questioned. As bearing evidence on the disputed question as to the genuine- 
ness of mixed sarcocarcinomas there was reported a case of a large mixed tumor 
arising in the thyroid of a dog. The tumor consisted of a mixture of adenocarci- 
noma with osteoid sarcoma. There were many metastases in the lungs, some 
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consisting solely of carcinoma, some solely of osteoid sarcoma and some present- 
ing a mixture of both elements. Carcinoma cells could scarcely simulate such 
cartilaginous and osteoid structures, and hence there can be little room for doubt- 
ing that these are truly sarcomatous portions of a mixed tumor. The occurrence 
of metastases showing only carcinomatous elements, and metastases of pure 
sarcomatous character, supports further the assumption that in the primary 
tumor there were both carcinoma cells and sarcoma cells, which when transplanted 
separately as metastases continued to exhibit and demonstrate their individual 
characaters. (The full report .will be published in the Journal of Cancer Research.) 

Sarcoma of the Stomach. George M. Curtis and P. A. Delaney. 

Primary sarcoma of the stomach is rare, although more than 250 cases have 
been reported. It occurs once in 2,260 necropsies (Hosch: Deutsche Ztschr. f. 
Chir. 90:98, 1907) and constitutes between 1 and 2 per cent of the malignant 
growths of the stomach. Even higher incidences are reported (Fenwick: 
Lancet 1:463, 1901). Smithies, however, found but 4 cases in “a study of 921 
operatively and pathologically demonstrated instances of gastric cancer” (Cancer 
of the Stomach, Philadelphia, W. B. Saunders Company, 1916). Unlike carci- 
noma, it affects the sexes equally (Hesse: Zcntralbl. f. d. Grcnzgeb. d. Med. u. 
Chir. 15:550, 1912). On the average, the onset is between the ages of 44 and 45, 
and the greatest frequency is between 40 and 60. The youngest patient, a child 
aged 3J4, had a spindle cell sarcoma (Finlayson: Brit. M. J. 2:1535, 1899). 
The first authentic case was reported by Virchow: a round cell endogastric 
sarcoma of the pyloric region in “ein junges Madchen” (Die krankhaften 
Geschwiilste, ed. 2, Berlin, 1864). Recently, several sporadic cases have been 
reported; for example, Brander’s (Brit. M. J. 1:139, 1927), which was soon 
followed by three others (Brit. M. J. 1:393, 632 and 845, 1928). Without doubt, 
a large number of similar cases remain unreported. It is also probable that on 
careful microscopic study several cases among those thought to be carcinoma 
will prove to be sarcoma. The most recent case I have found is that of Pember- 
ton, an exogastric fibrosarcoma of the pyloric region (Proc. Staff Meetings Mayo 
Clinic 4:17, [Jan. 16], 1929). 

The etiology and histogenesis of this disease are obscure. Gastric ulcers 
have been unnecessarily accused, likewise trauma. There is evidence however, 
of sarcomatous degeneration of benign gastric myomas, as in von Eiselsberg’s 
case as studied by Nauwerck (Arch. f. Chir. 54:568, 1897). Other similar cases 
are reported (Konjetzny: Ergcbn. d. Chir. it. Orthop. 14:256, 1921). Sarcoma 
originates most frequently in the submucosa, less frequently in the muscularis 
and rarely in the mucosa or subserosa (Hesse). 

Grossly, three forms are described (Konjetzny). The exogastric protrudes 
from the wall of the stomach in varying degrees ; stalked, broad-based and inter- 
mediate forms are described. The intramural forms are usually infiltrating. 
The endogastric forms are more commonly fungous and ulcerating. Multiple 
forms are described. 

The greater curvature, posterior wall, pylorus and lesser curvature are the 
common locations involved, in descending order of frequency. The ostia of the 
stomach are rarely involved (Lofaro: Arch. gen. dc chir. 4:8, 1909). This is 
of clinical importance in connection with the infrequency of obstruction result- 
ing from these neoplasms. 

Hesse carefully analyzed the microscopic character of 144 cases. The round cell 
forms predominate, particularly lymphosarcoma. It is often difficult to differ- 
entiate these forms from one another and from regional lymphocytic tumors. 
There follow in order spindle cell sarcoma, myosarcoma, mixed fibrous and 
muscular forms, mixed cell sarcoma and then rarer varieties, such as angiosarcoma. 

Metastases are not so frequent as with carcinoma, occurring in about 37.5 
per cent of the^ cases, and are usually of the lymph nodes or liver (Aschoff': 
Path. Anat. 2:735, 1923). Myosarcoma may form enormous cystic metastases 
in the liver. In Hosch’s case, the liver weighed 10,900 Gm. and 'contained many 
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large cysts. Secondary sarcoma of the stomach is considerably more rare than 
the primary form (Ziesche : Mitt. a. d. Grcnzgcb. d. Med. it. Chir. 20:377, 1909). 

Malignancy of the stomach is not always accompanied by even moderate 
symptoms of gastric disease. This applies particularly to certain cases of 
extrinsic sarcoma, as in the case reported. In this case there were practically no 
gastro-intestinal symptoms during the disease; there was, however, a marked 
secondary anemia, and in the investigation of its cause the tumor was discovered 
at fluoroscopy. Resection of a leiomyosarcoma of the pyloric region was followed 
by recovery and a restitution of the blood. 

A housewife, aged 59, came to the surgical clinic on June 11, 1928, because 
of pain in the right wrist, subsequent to a Colles’ fracture sustained three months 
previously. At that time there were no abdominal symptoms. Her appetite was 
good, the bowel movements were regular and so far as she knew the stools 
were normal. There was no abdominal distress or flatulence. There was no 
history of cancer in the immediate family ; however, there was severe tuberculosis. 
During the preceding four months, the patient had lost about 15 pounds 
(6.8 Kg.). Results of examination of the chest and films of the chest were 
essentially negative, although there was a history of an old asthmatic bronchitis. 
The urine was normal, and the blood pressure was 150 systolic and 90 diastolic. 

Owing to some dyspnea and palpitation which had become worse during the 
previous two months, until it was noted even on slight exertion, she was 
referred to the cardiac clinic for further study. There a severe anemia was 
disclosed, with 8.6 Gm. of hemoglobin per hundred cubic centimeter of blood 
and 3,320,000 erythrocytes. The leukocyte count was 6,600, with a slight lympho- 
cytosis and evident but moderate poikiiocytosis. The cause of the anemia was 
obscure. 

During the ensuing month the patient became weaker, lost more weight and 
was finally forced to remain in bed. Vague symptoms such as heart-burn and 
mild epigastric distress appeared, and her appetite diminished. The anemia 
increased, and there was marked poikiiocytosis, anisocytosis and achromia. The 
lymphocytosis persisted as the leukocyte count became 10,800. Then rather sud- 
denly a severe diarrhea began with nausea and vomiting. The latter may have 
been due to medication. She became so exhausted that it was necessary to take 
her into the hospital on a stretcher. 

Again a severe secondary anemia was found, the cell count revealing: red 
blood cells, 2,000,000; white blood cells, 9,600; neutrophils, 68 per cent; lympho- 
cytes, 26 per cent; reticulocytes, 6.6 per cent, monocytes, 4 per cent, basophils, 
1 per cent, and eosinophils, 1 per cent. There was a definite variation in the 
size and shape of the erythrocytes, and in their staining qualities. The hemato- 
crit reading was 22. The oxygen capacity of the blood was 7.6 per cent by 
volume. Both qualitative and quantitative van den Bergh tests were negative. 
The fragility test was normal. An Ewaid meal revealed 10 degrees of free acid, 
and blood was found in both the gastric content and the stools. This led to 
fluoroscopy in an endeavor to determine the source of the blood loss. Rather 
surprisingly a large filling defect of the lesser curvature at the pylorus was found, 
with a palpable mass and considerable rigidity of the adjacent wall of the stom- 
ach. The peristaltic waves did not pass through this area, and yet the stomach 
emptied rapidly and completely. Films clearly revealed the defect and sug- 
gested a fungating neoplasm of the lesser curvature, above the pylorus, without 
obstruction. 

Owing to the motility of the stomach and the absence of demonstrable 
metastases, particularly in the roentgenograms of the chest, it was thought that 
the neoplasm was probably resectable, and operation was advised. The patient 
was given two preoperative blood transfusions, 500 cc. of citrated blood, type 
IV, being used. The second was followed by a rather severe reaction. On July 
26 the abdomen was opened, and a resectable tumor was discovered at the pylorus. 
The tumor was ovoid, about 4 inches (10.16 cm.) in length, and was attached 
by a broad base to the anterior wall just below the lesser curvature. The omen- 
tum was firmly attached to its anterior surface, and the region of attachment 
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was hemorrhagic. No metastases were found. Resection was followed by a 
retrocolic Reichel-Polva gastro-enterostomy without an entero-enterostomy between 
the afferent and efferent loops. 

Recovery was complicated by rather severe vomiting for about a week. This 
was controlled by continuous gastric aspiration with lavage, Ringer’s solution by 
hypodermoclysis and intravenous dextrose. At the end of six weeks, fluoroscopy 
revealed a normally functioning gastro-enterostomy. At the time of presenta- 
tion, seven and one-half months after the resection, there was no evidence of 
recurrence or metastases, and the blood was essentially normal: hemoglobin, 18 
Gm per hundred cubic centimeters, and 4,400,000 erythrocytes. 

The portion of the stomach resected was 15 cm. in length and weighed 270 
Gm. A firm, ovoid tumor, 11 by 7.5 by 6 cm., projected from its anterior sur- 
face, 5 cm. from the pylorus (fig. 1). The base of this tumor was broad, 5 by 6 cm., 
and lay 1 cm. below the lesser curvature and 6 cm. above the greater curvature. 
There was almost no stalk. Numerous fibrous adhesions appeared on the posterior 
surface of the stomach. The veins of the smoother anterior surface were distended. 
The pyloric opening readily admitted the index finger. Within the stomach, the 



Fig. 1. — The portion of the stomach resected, showing the exogastric sarcoma. 
The pylorus is at the left, the greater curvature is below. 


rugae and mucosa were normal save at the attachment of the tumor. This irreg- 
ularly ovoid area, measuring 5 by 3 cm., was reddened, 7 mm. in thickness and 
of a firm cartilaginous consistency. Three ulcerated openings appeared on its 
surface from which sinuses led to the central portion of the tumor. 

The external surface of the tumor was covered by glistening serosa save on 
the anterior surface where the omentum was attached. Here were numerous 
fibrous adhesions and irregular subserosal hemorrhages. The surrounding veins 
were dilated. On palpation the tumor mass was cystic, and its wall was of uneven 
consistency. When incised, an irregular central cavity was disclosed, containing 
about 15 cc. of fluid blood, blood clots and necrotic material. The cavity measured 
5.5 by 2.5 by 2 cm. Its wall was lined by a grayish, blood-stained, necrotic material, 
and was formed by irregular masses of the tumor substance. 

Pieces for microscopic study were taken from the junction of the tumor and 
the stomach wall, the gastric mucosa adjacent to the tumor, the cyst lining and 
from various portions of the tumor. Sections were prepared and stained with 
hematoxylin and eosin, Mallory’s stain, phosphotungstic acid-hematoxylin, aniline 
acid-fuchsin with methyl green or Wright’s as a counterstain, iron hematoxylin 
and Mayer's mucicarminc. 
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The main portion of the tumor was composed of elongated spindle-shaped cells 
containing fibrils of various sizes and having ovoid nuclei with evenly scattered 
chromatin and rounded ends (fig. 2). Mallory’s stain revealed their noncollagenous 
character, and the mvoglia fibrils were particularly well demonstrated by phospho- 
tungstic acid-hematoxvlin. Branching fibrous trabeculae, definitely collagenous, 
separated the tumor into irregular areas of parallel cells. These were of three 
general Apes. In one the typical nuclei predominated, mitoses were frequent and 
there was but little differentiation. This area was characterized by rapid pro- 
liferation. In a second area the individual cells were more evident, mitoses w : ere 
not so frequent and mvoglia fibrils were readily visible (fig. 2). The cells showed 
more definite differentiation. The third areas presented varying degrees of inter- 
gradation between the first two. 



Fig. 2. — High pow r er of a characteristic section presenting the typical tumor 
cells in an area in which differentiation predominated. 


The cavity of the tumor w r as lined by necrotic tissue, with old hemorrhage. 
There w T as no epithelial lining. At its margin the tumor w r as invading the mucosa. 
Originating within the muscularis, the groups of spindle-shaped cells had destroyed 
the overlying muscularis mucosa and w r ere extending into the deeper portion of 
the mucosa. The gastric mucosa adjacent to the tumor was invaded by a number 
of leukocytes. Parietal cells w'ere relatively frequent. The interglandular con- 
nective tissue w T as increased. 

Ribbert objected to the use of the term sarcoma in connection with neoplasms 
of muscular origin. McGill’s {Into not. Monatschr. f. Anat. it. Physiol. 24:209, 
1907) work, however, demonstrated that smooth muscle and fibrous connective tissue 
originate from similar mesenchymal cells. 

The tumor w ? as a slowly growing leiomyosarcoma of the anterior surface of 
the stomach near the pylorus, originating within the muscularis and without 
demonstrable metastases. 
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‘ DISCUSSION 

Frank Smithies: Sarcomas of the stomach arise in the ulcer-bearing por- 
tions on either wall, and their metastasis is peculiar. With carcinoma there is a 
disappearance of peristalsis, but with sarcoma the peristalsis is maintained. Hemor- 
rhage is not an important factor. With these points in mind, carcinoma can be 
eliminated; however, cysts and syphilis of the stomach must be considered. 

Acute Yellow Atrophy of the Liver Following Administration of 

Oxyl Iodide. S. D. Anderson. 

Oxyl iodide is a therapeutic product said to be composed of “one part of 
iodine to five parts of phenylcinchoninic acid, two parts of the latter in chemical 
union with one part of iodine.” This drug, therefore, contains 83 per cent of 
cincophen and 17 per cent iodine. Reports are found in the literature of eight 
fatal cases of toxic jaundice following the administration of cincophen or some 
of its derivatives. The patients examined post mortem died of acute yellow 
atrophy of the liver, but only two reports are reported in full. 

A woman, aged 48, had complained of stiffness, swelling and soreness of the 
joints of the fingers of both hands. Oxyl iodide in doses of 3 grains (0.195 Gm.) 
three times a day was prescribed over a period from May, 1928, until January, 
1929. During this time, she took approximately 600 (3 grain) tablets. In the 
latter part of January, edema of the face and the extremities and moderate jaundice 
developed. She became irrational at times. The urine was greatly reduced in 
quantity, had a specific gravity of 1.024 and contained albumin and many hyaline 
and epithelial casts, acetone and diacetic acid but no sugar. The blood showed: 
red blood cells, 3,600,000; hemoglobin, 62 per cent and leukocytes, 9,200. 

A postmortem examination was made twelve hours after death and revealed 
acute yellow atrophy of the liver, ascites, edema of the lungs, generalized edema 
of the subcutaneous tissues, and petechial hemorrhages in all of the viscera. 

The liver weighed 450 Gm., was flabby, its surface irregular and its color 
mottled purplish and yellowish brown. The surfaces made by cutting showed 
numerous circumscribed, raised, yellow areas from 6 to 10 mm. in diameter, against 
a dark red-brown background. The kidneys were yellow-gray, the cortex swollen 
and the cortical markings indistinct. The microscopic examination of the liver 
showed areas of necrosis and hemorrhage beginning about the central veins and 
extending for varying distances into the lobule. Many entire lobules and groups 
of adjacent lobules were completely necrotic, and the connective tissue framework 
of the liver with its bile ducts was collapsed. The bile ducts, therefore, appeared 
numerous and were separated by loose connective tissue in which hemorrhage had 
occurred. The kidneys showed cloudy swelling, fatty degeneration and some 
necrosis of the tubular epithelium. There were no noteworthy changes in the 
other organs except as indicated in the anatomic diagnosis. 

discussion 

R. H. Jaffe: It would seem that susceptibility of the liver must be some 
factor here, because cincophen derivatives are used extensively in medicine without 
untoward effects. Is it possible that some other cause has induced the changes 
of the liver? 

E. R. Long: Have animals been tested to see if the compound has toxic 
properties? 

Edwin F. Hirsch: Were qualitative or quantitative chemical tests made? 

A Case of Rhinosporidium Seeberi in a Resident of the United States. 

Mary C. Lincoln and Stella M. Gardner. 

This paper appears in full in this issue, p. 38. 



166 


ARCHIVES QF PATI10L0G1 


DISCUSSION ' 

Edwin' F. Hirscii: The lesions illustrated resemble those of coccidioidal 
granuloma in certain respects. 

Clinical and- Pathologic Aspects or Appendicitis. Bernard Portis. 

Appendicitis is the most frequent of all pathologic conditions of the abdomen. 
The rotation of the cecum during embryonic development explains the various 
positions which the appendix may assume. 

Most of the 135 cases of acute appendicitis were apparently hematogenous, and 
about 25 were associated with some form of infection of the upper respiratory 
tract. A local origin from a small ulceration, however, was also considered a 
cause. The earliest microscopic changes are hyperplasia of the lymph follicles 
and raising of the lining epithelium by a serofibrinous exudate. Somewhat later 
the exudate infiltrates the wall or enters the lumen. Gangrene and perforation 
may then occur. Resolution is the most favorable outcome, but most cases which 
have reached the suppurative stage rarely subside. 

Many of the patients operated on for acute appendicitis were seen late after 
the onset and frequently had been subjected to drastic purging. In spite of this, 
there were only four deaths from peritonitis. The clinical features were somewhat 
dependent on the age of the patients. In young children the symptoms were 
bizarre, while in older children the symptoms were similar to those of adults. 
The onset was never sudden, but developed to an acute intensity in several hours. 
In 75 per cent of the cases the pain was generalized and localized only to the 
right lower quadrant after several hours. Backache was severe when the appendix 
was retrocecal. Gastro-intestinal distress was present in all cases. In a few 
it manifested itself simply by anorexia, while nausea and vomiting occurred in 
77 per cent. Fever was present usually at the end of twenty-four hours. The 
leukocytes of the blood were increased usually to from 15,000 to 20,000. There 
were, however, four patients with gangrene of the appendix without leukocytosis. 
Localized tenderness was constant, but rigidity was often absent. 

Chronic appendicitis is usually not inflammatory but is produced by adhesions 
and kinking of the appendix with interference to the normal peristalsis. The 
symptoms may simulate any of the chronic inflammatory conditions of the gastro- 
intestinal or bile tract. 



Book Reviews 


Degeneration and Regeneration of the Nervous System. By S. Ramon 
y Cajal, M.D., F.R.S., Director of the Instituto Cajal, Madrid, Honorary 
Professor of Pathology in the University of Madrid. Translated and edited 
by Raoul At. May, Ph.D. (Harv.), D. es Sc. (Paris). Two volumes. Pp. 769, 
with 317 illustrations. New York: Oxford University Press, 1929. 

This great work, which was published in Spanish in 1913 and 1914, is described 
by the author in his preface to the present translation as practically “unpublished 
in Europe and North America.” As a testimonial to the distinguished author, on 
the occasion of his receipt of the Nobel Prize, the physicians of the Argentine 
Republic asked permission to publish at their own expense a memoir containing 
his researches, and these two volumes were prepared for that purpose. It is not 
a reprint of previous publications, but an entirely new work, representing much 
additional research directed especially toward this end. Nearly all the copies 
of the Spanish edition were distributed to the South American subscribers ; hence, 
the work has been difficult of access by the rest of the world. The translator 
and the Oxford Press have performed a great service and both have done their 
work extremely well. An excellent portrait adds a welcome personal touch. 

The book contains the ripest fruits of a wide experience in a difficult and 
controversial field. The theories of nervous degeneration and regeneration are 
interwoven with those of the histogenesis of nerve fibers, and the work opens 
with a sketch of the historical development of these ideas with a critical analysis 
of the evidence. These controversies may be regarded as closed so far as the 
major issues are concerned. 

“The doctrine of the neurone, intimately connected in the pathological field with 
the theory of continuity, came out of this new crisis strengthened and victorious. 
Instead of finding, in the field of nervous regeneration, insuperable difficulties, it 
found, on the contrary, new and peremptory demonstrations, in whose light not 
a few of the enigmatic phenomena of the morphology and growth of nervous 
protoplasm are beginning to be understood.” 

These words at the close of the first chapter indicate the general point of 
view, and the remainder of the work is devoted chiefly to factual description of 
the author’s own preparations, with full citation of the work of others. It is 
impossible here to summarize these observations, which are presented in a clear 
and convincing way. Chapter XVI, at the close of the first volume, summarizes 
the “General Theoretical Interpretation of the Phenomena of Nervous Regenera- 
tion” in a succinct statement of the leading facts and their bearing on the author’s 
theory of neurotropism. 

The second volume is devoted entirely to degeneration and regeneration of 
the nerve centers, including the sensory and sympathetic ganglions, the spinal 
cord and the brain. This is of special interest to neuropathologists, for it records 
much experimental work not widely known in this country. As in the first volume, 
the citations of the literature are full, critical and extremely helpful. 

The doctrine of neurotropism is the most important theoretical conclusion of 
the entire program, and constant references to it are made throughout the book. 
This conception is founded on the belief that in the peripheral nerves there is a 
symbiotic relation between the axon of the neuron and the sheath cells, and in 
the nerve centers, including all peripheral ganglions, neuroglia and satellite cells 
are related to neurons in a somewhat similar way. In the second volume (p. 459), 
he elaborates the hypothesis of the disequilibration of the neuroneuroglial symbiosis! 

“On various occasions we have pointed out the fact that the neurone, far from 
living independently, becomes dynamically and trophically associated with certain 
cells of a special nature, among which we include the protoplasmic neuroglia ol 
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the centers, the satellite cells of the ganglia ( amphicytcs of v. Lcnhossek) and 
the cell of Schwann of the nerves. The two categories of elements arc mutually 
serviceable, and there is established between them something like a symbiosis com- 
parable to the well-known symbioses of fungi and algae to form lichens, or of 
the hydra and its chloroplasts. 

“In a normal state, that is, when the reciprocal actions are in equilibrium, 
the satellite cells are few. They abstain from proliferating and they respect the 
neuronal morphology. This quiescence is perhaps due to the paralyzing action 
of some principle which is liberated, under normal conditions, by the young and 
robust neurones. When these become fatigued, however, or when they weaken 
or die, the antimitosogenic check is moderated or suspended, and the satellite cells 
therefore multiply and press upon the periphery of the neuronal soma, forming 
in it pits and even holes, handles, fenestrations, etc. Moreover, the growing 
pressure of the satellite cell, or of the daughter cells proliferated from it, also 
brings about, through a mechanical or chemical stimulus, more or less important 
neoformative processes.” 

In the regeneration of peripheral nerves it is demonstrated that the cell of 
Schwann is not necessary for the genesis and growth of the axons. Yet the 
proliferation of these cells plays a significant part — indeed, a necessary part 
— in the regenerative process. 

“The nervous reunion of the peripheral stump and restoration, without physio- 
logical errors, of the terminal nerve structures, are the combined effect of three 
conditions : the neurotropic action of the sheaths of Schwann and terminal 
structures; the mechanical guidance of the sprouts along the old sheaths; and, 
finally, the superproduction of fibers, in order to ensure the arrival of some of 
them at the peripheral motor or sensory organs” (p. 371). 

In pathologic states of the ganglions and the central nervous system all the 
satellite cells and certain glial elements, necrosed or degenerating neurons, exudates 
with their leukocytes, etc., have some stimulating or neurotropic influence. But 
none of these have the potency of the proliferating cells of Schwann and, for this 
and other reasons, regenerative activities in the nerve centers, which are described 
in great detail, are abortive so far as restitution of normal function is concerned. 

What may be the real nature of the reconstructive neurotropic influence is not 
revealed by any evidence so far available. Cajal writes (p. 392) : 

“It is difficult, in the present state of knowledge, to imagine what is the nature 
of the stimulating substance. As a tentative hypothesis we have supposed that 
the substance contained in the sheaths of Schwann of the peripheral stump should 
be conceived, not as a fixed, quiescent principle, capable of being neutralized like 
an alkali by some acid substance within the cone of growth, but as a ferment or 
catalytic agent which stimulates the assimilation of the axonic protoplasm and 
which does not become used up while acting on the nervous protoplasm.” 

In the earliest stages of regeneration, while the axonal sprouts are pushing 
out without guidance by neurotropic or other influences, the activity which they 
manifest is regarded (following Heidenhain) as due to an intrinsic histodynamic 
impulse which is a growth process not dependent on any specific material substance 
or soluble enzyme. This active metabolism of the early axonic sprouts seems 
to the reviewer to be related to the physiologic gradients of Child, both in its 
intrinsic nature and in its reactions to the surrounding medium. This applies also 
to the neurotropic influence of cells of Schwann, satellite cells, etc., in later stages 
of regeneration. Active metabolism excited by trauma, or otherwise, gives to the 
activated regions a physiologic dominance the mechanism of which is not fully 
understood but the manifestations of which are sufficiently similar to the phenomena 
described by Child in nonnervous protoplasm to justify further examination from 
this point of view. 

The work of Cajal and his co-workers has led to a renaissance of neuropathology, 
and the further development cannot now be forecast. These volumes will do 
much to hasten this development in all English-speaking countries. 
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Old Age. The Major Involution. The Physiology and Pathology of 
the Aging Process. By Aldred Scott Warthin, Ph.D., M.D., LL.D., 
Professor of Pathology and Director of the Pathological Laboratories in the 
University of Michigan, Ann Arbor. Price, S3. Pp. 199, with 29 illustrations. 
New York: Paul B. Hoeber, 1929. 

The Wesley M. Carpenter Lecture of 1928 (Bull. New York Acad. 4:1006, 
1928; New York State J. Med. 28:1349, 1928) forms the nucleus of this mono- 
graph. After the delivery of the lecture and its publication, the many requests for 
reprints indicated that the conception of old age advanced in the lecture was 
arousing a good deal of interest. This central conception remains unchanged, 
but additions and alterations have been made to clarify and strengthen the concep- 
tion and the conclusion to be drawn from it. Most of the new matter consequently 
relates to involution as a physiologic process and function, because the central 
idea in this discussion of old age is that it should be regarded as essentially 
physiologic and as a normal major involution and not as a pathologic process. 
In the preface, the author states that “to his surprise a certain minority of his 
correspondents, while accepting the view put forward as rational and based on 
scientific facts, expressed themselves as ‘having been depressed’ by the philosophic 
conclusions inevitably deducible from such a view point.” Just the opposite result 
was in the writer’s mind — “the presentation of a rational workable philosophy 
of old age as an antidote to the modern futilities of life-extension of the individual 
to extreme limits and of possible rejuvenation.” The first third of the book deals 
with the evolution and maturity of the “human machine,” and the rest with old 
age — the major involution — under the following headings: The Functional 
Changes of Senescence; The Picture of Fully Developed Senility; The Primary 
Tissue Changes of Senescence; The Secondary Pathologic Changes of Old Age; 
The Concentration of Disease in Different Life Periods ; Termination of the 
Involution Process in Normal Death; Pathologic Death; Theories of Senescence; 
Extension of the Life Limit; Rejuvenation; A Philosophy of Age. As perhaps 
might be expected under the circumstances, man as distinguished from woman 
rather monopolizes both the text and the illustrations, but it is made clear that 
the same general principles apply in both cases. The discussion of the normal 
limits to the duration of life is illuminating. The book is readable and instructive. 
The style is vigorous. The reasons for regarding old age as essentially the result 
of a normal physiologic process are set forth convincingly, and the signifiance of 
this conclusion in one’s outlook on life is indicated clearly. The pathologist teaches 
a philosophy of life that will commend itself to the intelligent reader. 

A Manual of Helminthology Medical and Veterinary. By H. A. 
Baylis, M.A., D.Sc., Assistant Keeper, Department of Zoology British 
Museum. Price, $10. Pp. 303. New York: William Wood & Company. 

Interest in parasitology has been widely aroused during recent years, and medical 
and veterinary men are more and more realizing the true importance of the 
affects on public health and on that of the domestic animals as caused by the 
flatworm, tapeworms and roundworms. Parasitology has formerly been considered 
to be of importance only to the tropics and subtropics ; now its importance is 
recognized in all parts of the world. At this critical time this handbook of 
helminthology appears and will find a ready demand. It is broadly limited in 
its scope to those helminthes affecting man and the animals with which he may 
come in contact, including nearly all parasites of man and the domesticated animals 
of the world. This is particularly useful in this era of international travel and 
commerce, because one may at any time encounter forms of parasites new to one’s 
own country or recently introduced. This book will help one to identify them. 

It is written in a clear concise style with sufficient explanation to allow any 
educated man to use it successfully even though he lacks in knowledge of para- 
sitology. The 200 figures aid a great deal in ready understanding. The informa- 
tion is reliable, and there is much evidence that the author has often turned to 
the original source material for information or illustration. 
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The classification used is the latest and best available, while in many instances 
the better known synonyms are also given. Pochc has been followed in the 
classification of the trematodes and cestodes. It is questionable whether his 
larger groupings will find favor with parasitologists, but in many instances it is 
a decided improvement over older classifications, and it offers those generic and 
specific names which are most nearly in accordance with the international laws of 
nomenclature. Introductions and explanations are provided for each of the three 
divisions, the trematodes, the cestodes and the nematodes, while every smaller 
division is carefully defined. A general index and an index of hosts and their 
parasites greatly enhance the usefulness of this book. 

It is a good textbook, but the price will prevent its general adoption for 
student use. However, it should find sale and be used extensively by the profes- 
sions because it is an excellent reference book, a most worthy addition to the 
library of physicians, veterinarians, public health workers, parasitologists and 
zoologists. 

The publishers have provided first quality paper and presswork in an attractive 
and substantial binding. 

Colloid Chemistry. Theoretical and Applied. By Selected International 

Contributors. Collected and Edited by Jerome Alexander. Vol. 2., Biology 

and Medicine. Price, $15.50. Pp. 1,029. New York: The Chemical Catalog 

Company, 1928. 

It is a fact, recognized by all who are familiar with the advances of modern 
science, that the more extensive and complex science becomes, the more narrowly 
do its devotees restrict themselves to highly specialized fields. This is especially 
true in the biologic sciences, in which theoretical advances have lagged far behind 
experimental observation and in which, consequently, one finds few of those great 
generalizations which serve to collect and coordinate isolated facts. The present 
tendency to explain vital processes by means of chemical and physical laws finds 
its greatest justification in the great strides which have been made in biology and 
medicine by the application of physicochemical methods. The present volume 
emphasizes the relationship between colloid chemistry and biology. Even the most 
casual reader of this book cannot fail to be impressed by the wide variety of 
contacts between the two fields, as evidenced by the titles of the papers presented. 
Thus one finds papers ranging from such general topics as proteins, enzymes, cell 
structure, protoplasm, fertilization, and micro-organisms to the more specifically 
medical provinces of serology, tuberculosis, malignant tumors, immunity and 
pharmacology. One cannot help feeling that colloid chemistry is the link which 
connects the various biologic sciences and that it represents the borderland not 
only between the various biologic sciences but also between those and the physical 
sciences. At the same time one is led to hope that future advances in this border 
field will lead to important clues concerning the structure and functional activity 
of protoplasm itself. 

This volume, like its predecessor, consists of papers by selected contributors, 
each paper being a resume of work done by the author and others in that particular 
field. The authors and their subjects have been chosen so as to be representative 
of the field covered. Besides containing numerous references to the original 
literature, each paper contains, in footnotes, comments by the editor and references 
to other papers both in this volume and in the first volume of this series, which 
deals with the more fundamental aspects of the subject. This book will prove a 
revelation to those medical students who have acquired the idea that there really 
is some connection, however mysterious, between colloid chemistry and medicine. 
It should prove valuable to those investigators who are anxious to know what 
contributions, if any, colloid-chemical methods may be expected to make to their 
particular fields. And to the general reader of biology and medicine, it should 
prove especially interesting as an indication of the trend of modern biologic thought. 
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MUCOID DEGENERATION OF THE OLIGODENDROGLIA 
AND THE FORMATION OF FREE 
MUCIN IN THE BRAIN* 

ROY R. GRINKER, M.D. 

AND 

EVELYN STEVENS, M.S. 

CHICAGO 

In 1923, Grynfeltt, 1 on studying the central nervous tissues of 
persons with senile dementia, paralysis agitans and Wilson’s disease, 
found peculiar poljdobate patches in the white matter which gave the 
characteristic liistochemical reactions of mucin. At that time, he termed 
these mucin bodies mucocytes, and thought' that they arose from degen- 
eration of microglia cells. Later, Grynfeltt, Pelissier and Pages 2 dem- 
onstrated in their experimental material that a progressive degeneration 
of the oligodendroglia cells resulted in the accumulation of intracellular 
mucin, which, on disintegration of the cells, was liberated free into the 
tissue and tended to coalesce. 

The resulting free mucin was identical with the grapelike areas of 
disintegration reported by Buscaino 3 in 1922. He believed that they 
had their source in degeneration of myelin sheaths and, less possibly, in 
degeneration of ganglion cells. Buscaino doubted the mucoid nature of 
the material and termed it “substance X.” 

Grynfeltt 4 later produced ependymal lesions in dogs by means of 
injections of histamine and formic acid and found that progressive 
degeneration of the subependymal glia cells produced typical grapelike 
areas, and that the mucin thus produced was discharged into the ventri- 

* Submitted for publication, May 17, 1929. 

* From the Division of Neurology, Department of Medicine of the University 
of Chicago and the Douglas Smith Foundation for Medical Research. 

1. Grynfeltt, E. : Mucocytes et leur signification dans les processus d’infiam- 
mation chronique des centres cerebraux spinaux, Compt. rend. Soc. de biol. 89: 
1264, 1923. 

2. Grynfeltt; Pelissier, and Pages: Demonstration sur la degenerescence 
mucocytaire dans les centres nerveux, Bull. Soc. d. sc. ined. et biol. de Mont- 
pellier 46:260, 1924. 

3. Buscaino, V. M. : Le cause anatomopathologische della precoxe, Riv. di 
patol. nerv. 25 : 147, 1920 (cited after Ferraro) . 

4. Grynfeltt, E. : Lesion de 1’ependyme dans la degenerescence mucocytaire 
des centres nerveux. Bull. Soc. d. sc. med. et biol. de Montpellier 8:450, 1927. 
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cles and could be demonstrated in the spinal fluid. Simon ■' repeated this 
experimental work and found the same mucoid degeneration of the 
oligodendroglia in the white matter and deep cortical brain layers. She 
also found free mucin in the perivascular spaces. 

Bailey and Schaltenbrand 0 demonstrated that the acute swelling of 
oligodendroglia described first by Penfield and Cone , 5 6 7 8 9 in which the 
cytoplasm of these cells becomes swollen with a clear, nonstainable 
fluid, is identical with the mucoid degeneration of Grynfeltt. The acute 
swelling begins with a fragmentation of the short cell processes, a 
pyknosis and shrinking of the nucleus, and an increase of the cytoplasm 
by the imbibition of a nonstaining substance. Eventually, the nucleus 
is extruded and the cell completely disappears. By means of mucin 
stains, Bailey and Schaltenbrand demonstrated that the clear fluid filling 
the cytoplasm was in reality a mucin-like substance. 

Bielschowsky K and others considered the substances staining like 
mucin purely as artefacts. Ferraro,” however, although not decisively 
stating that the so-called mucocytes were artefacts, believed that their 
pathologic significance was doubtful. His two arguments against the 
conception that they are degenerative products of oligodendroglia are 
that they can he found in normal brains and that, although the acute 
swelling of the oligodendroglia cells can he demonstrated easily, mucin 
cannot he stained in frozen sections. Ferraro could stain mucin-like 
substances only if alcohol had come in contact with the tissue; conse- 
quently he believed that an “alcohol sensitization” was necessary for 
the demonstration of the “substance X” as mucin. Furthermore, he did 
not deny the presence of mucin in glia cells or even oligodendroglia, hut 
considered that it was present intracellularly only in phagocytic glia cells 
which were conveying the mucin from its origin in degenerated myelin 
sheaths to the blood vessels. That this material was present in oligoden- 
droglia meant that these glia could become phagocytic or gitter cells, a 
conception which Ferraro 10 attempted to prove, hut which has not been 
confirmed. 

5. Simon, A.: Etude d’histo-pathologic experinientalc sur la degenercscence 
muqueuse de la nevroglie. Thesis, Fac. med. de Montpellier, 1926. 

6. Bailey, P., and Schaltenbrand, G. : Die Mukose Degeneration der Oligo- 
dendroglia, Deutsche Ztschr. f. Nervenh. 97:231, 1927. (See this paper for colored 
plates.) 

7. Penfield, W., and Cone: Acute Swelling of Oligodendroglia, Arch. Neurol. 
& Psychiat. 16:131 (Aug.) 1926. 

8. Bielschowsky, M. : Review of Buscaino’s Work, Zentralbl. f. d. ges. 
Neurol, u. Psychiat., 1927, p. 604. 

9. Ferraro, A. : Acute Swelling of the Oligodendroglia and Grapelike Areas 
of Disintegration, Arch. Neurol. & Psychiat. 20:1065 (Nov.) 1928. 

10. Ferraro, A., and Davidoff, L. M. : The Reaction of Oligodendroglia to 
Injury of the Brain, Arch. Path. 6:1030 (Dec.) 1928. 
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OBSERVATIONS 

The human material that we studied consisted of so-called normal 
brains and pathologic brains in our laboratory collection from cases of 
uremia, cerebral arteriosclerosis, encephalomalacea, toxic and epidemic 
encephalitis, Schilder’s disease and a variety of other conditions. Sec- 
tions of tissue embedded in paraffin and celloidin and frozen sections 
were stained to demonstrate myelin sheaths, axis cylinders, fat, glycogen 
and connective tissue. The usual hematoxylin-eosin, toluidine blue and 
Hortega silver carbonate methods were also utilized. A composite 



Fig. 1. — Proliferated, swollen oligodendroglia, frequently coalesced. The larger 
light areas represent mucin free in the tissue and perivascular. Mucicarmine 
stain ; X 390. 


description of our observations with all methods and materials will 
be given. 

In most of the brains studied, including the so-called normal ones, 
acute swelling of the oligodendroglia was found, which is a pathologic 
condition of a degenerative type. Using this criterion, then, one finds 
few “normal” brains, for although no important pathologic changes 
related to the cause of death may be present in the brain, various terminal 
states, such as fever, dehydration, anoxemia, anemia and agonal states, 
produce their effect. The oligodendroglia respond to the mildest of 
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noxious influences by means of active proliferation and acute swelling. 
These reactions may have a quantitative response to the severity of the 
toxic process. Therefore, the presence of swollen oligodendroglia and 
mucinoid degeneration of them in normal brains does not indicate that 
these changes are artefacts. 

In acute toxic encephalitis, 11 for example, the oligodendroglia are 
massively increased in the white matter of the cerebrum and also as 
perineural satellite cells in the cortex. They tend to form streams along 
the blood vessels, and to the inexperienced their small round nuclei 



Fig 2. — Oligodendroglia filled with mucin. The lighter areas are spaces from 
which free mucin has dropped out of the tissue. Mucicarmine stain. 

may even simulate a lymphocytic infiltration. When these proliferated 
cells swell, even in ordinary nuclear stains the small nuclei may be seen 
surrounded by a clear, white, circular zone (fig. 1). This appearance 
is often erroneously interpreted as pericellular edema, but the swelling 
is within the cell membrane. 

In the attempt to stain this cytoplasm, silver impregnations reveal 
only a colorless fluid embedded in a faint argentophilic reticulum. Fat 

11. Grinker, R. R., and Stone, T. T. : Acute Toxic Encephalitis in Childhood, 
Arch. Neurol. & Psjchiat. 20:244 (Aug.) 1928. 
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is rarely demonstrated, although an occasional fat granule may be 
found. No active phagocytosis or formation of gitter cells by the 
oligodendroglia has been seen by us, although Ferraro contended that 
such a transition can be shown. Probably his observation represents 
a fatty degeneration of the cells themselves, although this in itself is 
extremely rare, being seen by us only once in encephalomyelitis 12 due to 
rabies vaccine in the form of fine intracellular granules. An attempt at 
the vital staining of experimentally injured brains of rats has never 
revealed an oligodendroglia containing dye granules, although the 



Fig. 3. — An oligodendroglia cell filled with mucin. Mucicarmine stain ; X 850. 

microglia and their transitional stages to gitter cells contain the vital 
dye. Therefore, since a phagocytic property of these cells probably 
does not exist, the picking-up of material which distends the cytoplasm, 
such as mucin, probably does not occur. 

The use of mucicarmine shows that the supposed colorless, swollen 
cytoplasm stains pinkish red (fig. 2). A metachromatic appearance is 
found with cresyl violet, and a homogeneous glassy-white appearance 

12. Bassoe, P., and Grinker, R. R. : A Clinico-Pathologic Study of Rabies 
Vaccine Encephalo-Myelitis and Human Rabies, to be published. 
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with toluidine blue (fig. 5). This stainable substance first appears in an 
irregular perinuclear ring with delicate strands extending to the cell 
membrane. Later the mucin-like substance fills the entire cell and, as 
the cell becomes larger and its surface more irregular, the mucin follows 
its alteration in shape (fig. 3). The material is not glycogen, since no 
staining is obtained by Best’s method, nor does treating the sections with 
saliva and subsequent staining of them with mucicarmine alter the 
appearance. 



Fig 4. — Proliferated, swollen oligodendroglia The white holes represent 
mucocytes and are not shrinkage spaces. Van Gieson stain. 


The grapelike bodies of Buscaino are numerous. These are large 
clumps of material in irregular Iobulated forms, which stain with muci- 
carmine. Smaller globules are also present in the tissue, as well as 
structures of irregular shapes in the midst of nerve fibers. Occasionally, 
a granular form is seen. The same substance is 'found in the perivascular 
and subarachnoid spaces and even within the vessel lumen. Within the 
grapelike bodies are many swollen oligodendroglia filled with mucin, 
some of which are only evidenced by a cell membrane, the nucleus being 
completely degenerated. Mucin clumps identical in shape and size 
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with clumps of glia cells can be seen, all the nuclei already extended. 
Coalescing of several oligodendroglia cells filled with mucin, before 
nuclear degeneration or loss of cell structure have taken place, may be 
followed to the complete absexrce of cells and the presence only of free 
mucin. 

Where a globule of mucin is near the surface of the section, pressure 
on the cover slip results in its loosening from the tissue, leaving a 
hole. Many of these holes are found, in sections treated with ordinary 
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Fig. 5 — Large, homogeneous, glassy globules of mucin. Toluidine blue; X 470. 

nuclear stains or with mucicarmine, unstained. They give a sievelike 
appearance to the section and have been erroneously called tissue spaces 
due to edema or shrinkage (fig. 4). However, in carefully dehydrated 
celloidin sections, such an appearance is not found normally. These 
holes and the stainless cytoplasm of swollen oligodendroglia represent 
spaces from which mucin has dropped out of the section. The substance 
is probably only loosely fixed in the cell or the tissue. Correspondingly, 
smearing the sediment from the bottom of the brain on a slide and 
staining for mucin shows clearly the globules of mucin which have 
simply dropped to the bottom of the dish. 



178 


ARCHIVES OF PATHOLOGY 


Careful examination of the myelin sheaths reveals no evidence of 
their disintegration. When the mucocytes are found in the white matter, 
as they grow in size the fibers are simply pushed aside and compressed, 
but no degeneration is found. No other element, except the 
oligodendroglia cells themselves, gives any suggestion of partaking in 
the formation of mucin. 

The important point of preparation of the substance X for staining 
as mucin is easily solved when we find that, without difficulty, mucin 
can be demonstrated on frozen sections untouched by alcohol. The 
mucin here is both intracellular and free in the tissue and differs in no 
way from that in tissue treated with alcohol. 

It can be clearly shown that mucin arises in oligodendroglia cells 
undergoing the regressive change called acute swelling, but which should 
strictly be called “mucoid degeneration.” We have never seen such 
degeneration in any other type of glia cell, and final proof that the 
oligodendroglia alone are concerned in its production is our ability to 
find it in the cytoplasm in tumors reported by Bailey and Bucy 1:1 to 
be composed of these cells only, the oligodendrogliomas. 

The liberation of the mucin by the degenerating cells, which tend 
to clump normally, and .the coalescing of the globules of mucin form the 
large grapelike bodies. This substance tends to move toward the blood 
vessels, along which it is probably carried to the subarachnoid space. 

We have used the term mucin rather freely and feel our justification 
only in the fact that it stains as mucin by so-called mucin stains. The 
inadequacy of histochemical means of differentiation is well known, yet 
until more accurate means are at our disposal, we must designate these 
substances staining with mucicarmine as mucin. The disposal of the 
mucin, once it is formed, can easily be followed from the degenerating 
oligodendroglia cell to vascular and subarachnoid spaces, but the mech- 
anism of its intracellular formation is totally unknown. 

SUMMARY 

Mucoid degeneration and acute swelling of the oligodendroglia rep- 
resent the same process, which is a specific type of regressive change 
found in no other glia form. It is not found in normal brains. 

The mucin is not formed by degeneration of myelin sheaths or 
ganglion cells nor is it phagocytosed by the oligodendroglia. It is not 
artefact, but a product of the oligodendroglia themselves. Alcohol is 
not a necessary “sensitizer” to bring out the mucin, as ordinary frozen 
sections stained with mucicarmine reveal the mucin. 

13. Bailey, P., and Bucy, P. C. : Tumors of the Brain Composed of Oligo- 
dendroglia, J. Path. & Bact., to be published. 
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Mucocytes form free in the nervous tissue by the liberation of 
intracellular mucin and its coalescing into grapelike bodies. The mucin 
eventually reaches the perivascular spaces by which route it is probably 
conveyed to the subarachnoid space. 

The mucin frequently drops out of the tissue and cells, resulting in 
tissue spaces that are unstainable. This mucin is recoverable from 
the bottom of the specimen container. 



PRENATAL VOLVULUS OF SMALL AND LARGE INTES- 
TINE CAUSED BY A MESENTERIC CYST * 

ANGELO M. SALA, M.D. 

AND 

IRVING XACHAMIE, M.D. 

NEW YORK 

Cases of mesenteric cyst have been presented from time to time in 
detail because of the obscurity of their origin and the difficulty of 
their diagnosis. A wide difference of opinion exists as to their genesis, 
and a positive diagnosis has probably never been made prior to autopsy 
or operation. Until lately their significance has not been fully 
appreciated. Their history has been divided into four periods. The 
first, from 1507 to 1850, the period of postmortem observations, 
dates from the first description of a case by the Florentine path- 
ologist Benivieni. The second, from 1S50 to 1880, was marked by 
the occasional accidental finding of one of these cysts at operation, from 
which no recoveries are reported. During the third period, from 1880 to 
1900, there were some cases of recovery after operation in which the 
cyst had been accidentally found. The fourth and present period, since 
1900, has been marked by occasions when the condition has been sus- 
pected and a tentative diagnosis made before operation. In our case, no 
diagnosis of the existing condition was made before death. 

REPORT OF CASE 

History . — On Aug. 14, 1928, at 10 : 35 p. m., a female colored child, weighing 
7 pounds, 7 ounces (3.7 Kg.) was delivered without difficulty. The infant 
presented no external abnormalities, and cried lustily. Following its first feeding, 
however, it vomited greenish fluid. It immediately began to pursue a downward' 
course with vomiting after every feeding. Two days after delivery, the infant no 
longer fed well, and its skin became cold and clammy. On the third day, bottle 
feeding was tried, but without benefit. On the fifth day post partum, it vomited 
a dark-colored fluid. Soon after this jaundice appeared, and the infant died in the 
evening. The temperature was always between 97 and 98.8 F., but the weight had 
come down from 7 pounds and 7 ounces (3.7 Kg.) to 6 pounds and 5 ounces 
(2.6 Kg.). The blood count was as follows: red cells, 3,200,000; hemoglobin, 
55 per cent; color index, 0.86; white cells, 21,800; polymorphonuclear neutrophils, 
40 per cent; lymphocytes, 45 per cent, and large mononuclears, 15 per cent. The 
bleeding time was one-half minute and the coagulation time three minutes. 

Autopsy . — The autopsy was performed the morning after death. Rigor mortis 
was complete. The body was emaciated. The fontanels were open and the cranial 
sutures loose, but there was no craniotabes. The skin, mucous membranes and 
conjunctivae were jaundiced. The chest was symmetrical. The pleural cavities 


'* Submitted for publication, May 18, 1929. 

* From the Pathologic Laboratory, Harlem Hospital. 
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contained no free fluid. The lungs were voluminous and hypercrepitant. ’The 
visceral pleura was salmon pink, but on section the lungs were moist and dark 
purplish red. The blood vessels and bronchi were normal. The heart was 
normal in size, shape and position. The valves were normal; the foramen ovale 
and the ductus arteriosus were patent. The abdomen was slightly distended, but 
contained no free fluid. The liver was of usual size but of a dark greenish color. 
The gallbladder and bile ducts were normal. The spleen was small and firm, and 
on section the malpighian bodies were visible. The pancreas and the suprarenal 
glands presented no abnormalities. The kidneys were of usual size ; their capsules 



F'g- 1- — A “mesenteric” cyst dating from before the fourth month of prenatal 
life, and causing a volvulus of the small and the large intestine. 

stripped easily, disclosing greenish, congested surfaces; several uric acid infarcts 
were visible. The renal pelves, ureters and bladder were normal. 

In the mesentery of the lower jejunum was a large oval cyst, which measured 
8 cm. in its longest diameter and was firm. A loop of jejunum lay across its 
anterior surface and was apparently closely related to it. The jejunum here 
seemed flattened by pressure of the underlying tumor. Just above the tumor, the 
small and the large intestine had been involved simultaneously, as illustrated in 
figure 1, in a volvulus four and one-half turns in a clockwise direction. The 
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portion of the intestine lying proximal to this was dilated to a diameter of 3.5 cm., 
while the distal portion measured only 8 mm. in diameter. The cyst and the 
volvulus were found in the umbilical region of the abdomen. There was no loop 
of large intestine present on the right side. Although the large intestine was 
undescended and unrotated, the cecum was not quite of the infantile form. The 
appendix arose well to the left of its base. 

The uterus was small and infantile, three fifths of it consisting of cervix. 
The rugae were hypertrophied and extended into the corpus. The external os 
was patent and measured 1 cm. in diameter. The lower third of the cervix dipped 
into the vagina. The adnexa were normal. 

Diagnosis . — Mesenteric cyst, causing prenatal volvulus of the small and the 
large intestine, with obstruction of the jejunum above the volvulus; undescended 
large intestine ; icterus of viscera, skin and mucous membranes, bilateral lobular 
pneumonia ; patent foramen ovale and ductus arteriosus ; uric acid infarcts of 
the kidneys. 

Microscopic Examination . — On section of the cyst, after it was fixed, it was 
found to contain a slightly cloudy yellowish fluid, which flowed freely. The 
inner wall of the cyst felt velvety, and that portion of its dome adjacent to the 
underlying intestine appeared to be continuous with the intestine. Microscopically, 
the cyst wall consisted of four coats, mucosa, submucosa, two layers of muscularis 
and a serosa, exactly as in the intestinal canal proper. Throughout the circum- 
ference, the inner circular and the outer longitudinal layers of smooth muscle 
were distinctly demarcated and well developed, being arranged at right angles 
to each other as in the adjacent intestine. At the junction of cyst and bowel, 
however, the inner circular layer of the cyst divided into two portions which 
encircled the intestine and formed the latter’s inner circular layer. The layer of 
muscle between intestine and cyst was common to both ; the wall at this point from 
the lumen of the cyst to the intestinal lumen consisted of mucosa of cyst, stib- 
mucosa, circular muscle, submucosa and mucosa of intestine. The external longi- 
tudinal muscle layer was common to both cyst and intestine. The mucosa of the 
intestine adjacent to the cyst was somewhat altered by pressure of the cyst. The 
villi were flattened and, microscopically, the mucosa was changed abruptly. Over 
this area, the mucosa was flattened and the glands were reduced in number; here 
the high columnar cells were more cuboidal and the nuclei more uniformly circular 
and crowded. The mucosa of the cyst was exactly similar to the mucosa of the 
flattened base of the adjacent intestine just described, except at the common 
septum, where it was much thinner than elsewhere and for short distances even 
appeared to be flattened completely. Apparently, the pressure from the overdis- 
tended cyst acting on the septum between the lumen of the bowel and that of the 
cyst, which was naturally its weakest point because of the absence of a portion of 
the muscular envelope present elsewhere, accounts satisfactorily for the stretching 
of the septum producing the change in the cyst and the bowel just described 
(fig. 2). 

COMMENT 

Two cases of prenatal volvulus due to so-called mesenteric cyst have 
been described in the literature in the past fifteen years. In these cases, 
the volvulus involved only the small intestine, and operative procedure 
was resorted to in both, but without success. These cases have been 
referred to as .rare, if not unique. Our case may be considered still 
more unusual in that an undescended large intestine, together with the 
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small intestine, was involved in the volvulus. The microscopic observa- 
tions already mentioned, moreover, may serve to clear up the problem of 
etiology and point out a fallacy in the surgical treatment. 

Moynihan’s 1 classification (1897) of cysts is probably the first com- 
prehensive one, namely: (1) serous, (2) chylous, (3) hydatid, (4) 
blood, (5) dermoid and (6) cystic malignant disease. Only one group 
in this list suggests an embryonic origin. 

In 1900, Dowd, 2 in discussing a case of multilocular cystadenoma of 
the transverse mesocolon, resembling a cystadenoma of the ovary, sug- 
gested its probable origin as an embryonic ovarian sequestration and pro- 
posed this classification: (1) embryonic cysts, (2) hydatid cysts and 
(3) cystic malignant disease. In doing so, he also suggested that 
chylous, sanguineous and serous cysts are merely the result of effusion 
of these characteristic fluids into {reformed cysts, and he made the 


r~“ 



Fig. 2. — Diagram of a transverse section through the “mesenteric” cyst of 
figure 1. It shows the cyst invaginated between leaves of the mesentery of the 
small intestine. 

statement that cysts that have the structure of the intestinal wall sug- 
gest sequestration from the intestine. This statement is interesting in 
view of our observations and those of others. 

To this last classification, Ayer, in 1906, added: (4) cysts arising 
from glandular structure of the intestinal wall and (5) cysts of the 
normally retroperitoneal organs. However, group 4 is at best only 
a subdivision of Dowd’s group 1, and group 5 does not, by its very 
definition, comprise mesenteric cysts. 

Noisi, 3 in 1907, further subdivided Dowd’s group 1 into (a) cysts 
formed by sequestration from the bowel during development and ( b ) 
cysts formed from Meckel’s diverticulum when it arises from the con- 
cave side of the bowel. To Dowd’s group 3, he added cysts arising from 

1. Moynihan: Ann. Surg. 26:1, 1897. 

2. Dowd, C. N.: Ann. Surg. 32:515, 1900. 

3. Noisi, F. : Virchows Arch. f. path. Anat. 190:217, 1907. 
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retroperitoneal organs, namely, germinal epithelium, ovary, wolffian body 
and mtillerian duct. He considered half of all mesenteric cysts as 
acquired and placed so-called lymphatic and chylous cysts in this group. 

In 1924, Carter 4 proposed another modification of Dowd’s classifi- 
cation, as follows: (1) true mesenteric cysts (embryocystomas, 
enterocystomas, obstructive), (2) dermoid cysts, (3) cystic malignant 
disease and (4) parasitic cysts. 

Higgins and Lloyd. 5 6 7 in 1924, proposed this other classification: (1) 
those of embryonic origin arising from mesodermal remnants incar- 
cerated behind the developing peritoneum and subsequently migrating 
forward between its layers; (2) those of intestinal origin arising from 
the bowel during development as diverticula or possibly at times derived 
from the persistent portion of the vitelline duct. 

Aschner 0 (1924), reviewing twenty different cases from the litera- 
ture, concluded that the enterocystomas described by most writers were 
due to faulty involution of the omphalomesenteric duct, but, in his 
opinion, conclusive proof of this theory must await further obser- 
vations. 

CONCLUSIONS 

The idea that a portion of an embryonic tissue or organ may become 
sequestrated and still continue to develop is not new. A group of 
epithelial cells with its own connective tissue support may become more 
or less independent for its growth and develop as a cyst the lumen 
of which is constantly enlarged by the retention of its own secretion 
and desquamated epithelium. Miller ' quoted Lewis and Tliyng as find- 
ing a “regular occurrence of intestinal diverticula in embryos of pig, 
rabbit and man.” However, he arrived at the general agreement that 
most juxta-intestinal cysts, even when intramesenteric, have their origin 
in the vitelline duct or Meckel’s diverticulum, and was of the opinion 
that variation in the location of the diverticulum is marked. Hennig 8 
suggested that shrinkage of the mesentery of a laterally placed diver- 
ticulum might pull it down into the mesentery. Both of the types men- 
tioned would naturally resemble the adjacent bowel remarkably. The 
gross and microscopic appearance of Miller’s case and our own rather 
definitely place both of them in the group of mesenteric cysts arising 
from sequestration. It will be noted that in both instances the inner 
circular layer of muscle was common to both cyst and bowel. If the 
cyst had been the result of remnants of omphalomesenteric duct, there 

4. Carter, R. A.: Surg. Gynec. Obst. 33:544, 1921. 

5. Higgins, T. T., and Lloyd, E. L. : Brit. J. Surg. 12:95 (July) 1924. 

6. Aschner, P. W. : Enterocyst of Ileum, Causing Obstruction, Arch. Surg. 
9:226 (July) 1924. 

7. Miller, R. T. : Bull. Johns Hopkins Hosp. 24:316, 1913. 

8. Hennig: Zentralbl. f. Gynak. 4:398, 1880. 
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would have been no necessity for such a close relationship. Both the 
structure and the arrangement of these cysts point to an enterogenous 
origin by a process of sequestration during embryonic life. We may 
therefore state that we are dealing with a cyst at the base of the intestine 
extending into the mesentery and separating its leaves, and not with a 
true mesenteric cyst, as it is commonly called. This terminology may he 
considered similar to that used in calling the extension of a uterine 
fibroid into the broad ligament a “fibroid of the broad ligament.” 

The onset of the cystic growth in our case may be definitely dated 
from before the fourth month of embryonic life, because after the fourth 
month the portion of the intestine forming the cecum rotates downward 
to the right side, and in our case an undescended cecum was contained 
in the volvulus. It therefore follows that the cyst must have been large 
' enough to interfere with the normal development of the cecum at or 
probably before the fourth month of gestation. 

To bear out further the probability that most, if not all, mesenteric 
cysts with an enterogenous histology are not due to growth of remnants 
of the vitelline duct, we can add the evidence of such reported cases as 
those in which the cysts were present in the wall of the intestine and in 
the lumen of the intestine, as well as those in which they were far 
removed from the usual site of Meckel’s diverticulum, e.g., high up in 
the duodenum or at the ileocecal valve. Such cysts in the lumen of the 
intestine have been called enterocysts to differentiate them from mesen- 
teric cysts. One, however, is just as much of a misnomer as the other, 
for what we actually have is three types of enterogenous cysts: (1) 
cysts in the wall of the intestine, (2) cysts extending into the mesentery 
and (3) cysts extending into the lumen of the intestine. As implied 
before, this classification is entirely analogous to the classification of 
uterine fibroids into intramural, subserous and submucous. R'ecent 
articles on this subject have, by their evidence, all tended toward a 
similar conclusion, and we feel that our report and suggestions deriving 
from this case help a good deal toward the definite establishment of the 
nomenclature proposed. ^ 

The importance of accepting this nomenclature as reflecting the 
actual pathologic condition is well illustrated in previous reports of the 
surgical difficulties encountered in cases of so-called mesenteric cysts. 
The following resume of a recent article 0 serves well to illustrate out- 
point : 

A girl, aged 3, was admitted to the hospital with a history of periodic attacks 
of abdominal pain and vomiting since birth. Her abdomen was big and never 
varied in size. An exploratory operation was performed two days after admission. 
When the abdomen was opened, a lobulated cyst, the size of a small football, was 
found attached to the mesentery of the small bowel, about 45 cm. from the’ ileo- 

9. Wade, R. B., and Steigrad, J.: M. J. Australia 15:465, 1928. 
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cecal junction. The small bowel appeared to curve in and around the cyst, making 
separation very difficult (italics ours). Therefore, about 25 cm. of small intestine 
was resected with the cyst. The patient made an uneventful recovery. The 
microscopic report suggests that the wall of the cyst and the septum between loculi 
showed a lymphangiomatous structure with conspicuous blood vessels and strands 
of involuntary muscle in the connective tissue. No epithelial structures were 
seen. It was called a cyst of lymphatic origin. 

We believe this cyst to have been a greatly dilated enterogenous 
cyst extending into the mesentery. The enormous distention probably 
caused a complete flattening of the mucosa of the cyst, such as was 
caused to some degree in our case, and rupture of the muscle wall of 
the cyst caused its lobulated appearance. It will he noted that an attempt 
was made at separation of the cyst from the intestine. This same proce- 
dure has been attempted in the other cases reported, without success ; a 
resection was necessary in all. As a matter of fact, because of the 
pathology with special reference to the histology of the cyst and intestine, 
a separation should not he attempted, hut resection should he undertaken 
at once. The length of the procedure would thus he lessened and useless 
and harmful manipulation of the viscera he avoided. 

SUMMARY 

A case of prenatal volvulus of the small and the large intestine in a 
full-term female colored child with an undescended large intestine was 
caused by a mesenteric cyst. The cyst was microscopically enterogenous 
and contiguous with the overlying intestine. It had a mucosa, an inner 
circular layer and an outer longitudinal layer of smooth muscle and a 
serosa. The inner circular layer of the cyst split to encircle the adjacent 
intestine at the junction of the cyst and the intestine, and the outer 
longitudinal layer was common to both. 

Classification of cysts has changed materially from Moynihan’s 
purely descriptive one to the more recent attempts at an etiologic nomen- 
clature. The histologic structure of juxta-intestinal mesenteric cysts 
has given rise to the idea of their origin from vitelline duct remnants. 
Against this theory is the fact that these cysts have been found from 
duodenum to cecum. Lewis and Thyng found a regular occurrence of 
intestinal diverticula in embryos of pig, rabbit and man. Therefore, 
these cysts are probably enterogenous in origin, and since they are 
found in the wall of the intestine, extending into the mesentery, and 
extending into the lumen of the intestine, we may consider them to he 
analogous to the intramural, subserous and submucous fibroids of the 
uterus. 

The cyst caused the volvulus before the fourth month of intra-uterine 
life, as shown by the presence of an undescended cecum in the volvulus. 

As a result of the histologic observations, we believe that in these 
cases separation of the cyst from the intestine should not be attempted, 
but a resection should be undertaken at once. 



IRREGULARITY IN THE ESTRUAL CYCLE OF THE 
WHITE RAT FOLLOWING OPERATION 
ON THE OVARIES * 

DELLA G. -DRIPS, M.D. 

ROCHESTER, MINK. 

It was because of a vital clinical interest in the functional menstrual 
irregularities in young women and in the hope of gaining some infor- 
mation as to the physiology of menstruation and estrum that this study 
was attempted. Whether estrum and menstruation represent related and 
similar phenomena is still a debated question, but there is no reason to 
suppose that in the essentials they are different. The recurring estrual 
period of the smaller animals and the menstrual period in the higher 
animals and that of human heings consist of two phases : one during 
which the uterus is preparing for the reception of the ovum, and one 
when the unfertilized ovum, together with the endometrium, are degen- 
erating in preparation for another period. In the animal, the external 
evidence of this recurring phenomenon is the peculiar sexual behavior of 
the female and the acceptance of the male. This gave origin to the name 
estrum or rutting period. It occurs during the preparatory or upbuilding 
phase. In the higher animals and in the human being, the external evi- 
dence of the cyclic phenomenon, the discharge of blood, occurs during 
the degenerating phase and is called menstruation. 

One conspicuous feature of most of the cases of true functional 
irregularity in young women is an interruption of the usual rhythm of 
the menstrual cycle. This usually begins to be evident soon after the 
onset of menstruation. There are long or short periods of menstrual 
bleeding with varying intervals' between. At times, there seems to be 
an attempt to establish a rhythm; for a few months the periods may 
become almost regular and normal ; then suddenly the rhythm becomes 
entirely disturbed. In some cases, the long periods of vaginal bleeding 
are more conspicuous than the long periods of amenorrhea. I have 
accordingly tried to classify the cases into two groups : 1 those of the 
metrorrhagic type and those of the amenorrheic type of ovarian dysfunc- 
tion. A person may revert from one type to the other. 

It has been noted clinically that after an operation on the ovaries of 
a younger woman with resection of a large portion of each ovary, 

* Submitted for publication, March 26, 1929. 

* From the Division of Medicine of The Mayo Clinic. 

1. Drips, Della C., and Ford, Frances A.: Irradiation of Ovaries and 
Hypohysis in Disturbances of Menstruation, J. A. M. A. 91:1358 (Nov. 3) 1928. 
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leaving only a small bit of functioning tissue, or after a severe pelvic 
infection involving the ovaries, often an irregularity of menstruation 
develops which simulates functional irregularity. That is, an absolute 
lack of rhythm develops, so that short or long periods of vaginal bleed- 
ing, sometimes difficult to check, may follow short or long periods of 
amenorrhea. 

Often, in both the truly functional and the postoperative or post- 
infection type of irregularity, by substituting ovarian products it is 
possible to bring about a simulation of regularity ; it has seemed, there- 
fore, that in all these groups there is a deficiency of certain ovarian 
hormones. Just what factor is necessary for the establishment and con- 
tinuation of the menstrual rhythm is not. as yet. known. 

At operation, in cases of ovarian dysfunction, it has been noted that 
large cystic ovaries were present, or ovaries filled with cystic follicles; 
what has been described as a sclerotic capsule may be encountered, 
and the theory has been that the rhythm has been disturbed because of 
the inability of the follicles to rupture. Therefore, it would seem that 
the ovaries remain in one phase of the cycle and the endometrium 
remains in the corresponding hypertrophic phase, and hence the con- 
tinued bleeding. Operations on the ovaries, such as stripping off the 
capsules, puncturing the cystic follicles or resecting portions of them, 
may bring back the rhythm to the cycle, but often only temporarily. 

Believing, then, either that inability of the follicles to rupture or 
that an insufficient amount of functioning ovarian tissue or both might 
explain the interruption of the rhythm, an attempt has been made to 
produce a similar irregularity or lack of rhythm in the white rat. Plastic 
operations were performed on the ovaries which it was believed would 
either stop the rupturing of the follicles or reduce the ovarian tissue to 
a minimum. Then, if arrhythmia was established, it was hoped an 
insight might be obtained into the mechanism of estrum by a study of the 
attendant ovarian pathologic changes. 

The white rat was chosen because the estrual cycle in this animal 
had been exhaustively studied by Long and Evans 2 and the various 
stages of the estrual period as evidenced by vaginal smears were known. 
-Also, the white rat stands operation well, and is resistant to disease. 

In order that I might become familiar with the normal estrual cycle 
in the rat and its associated phenomena, a long time was spent studying 
the cycles-. One hundred and' twenty-five female rats were observed for 
periods varying from four weeks to one and a half years. The date of 
birth, the date of the opening of the vagina and the date of the first 
estrum were known in many instances. All the rats were kept from 
males, since coitus, as has been noted by Long and Evans, always 

2. Long, J. A., and Evans, H. M. : The Oestruous Cycle in the Rat and Its 
Associated Phenomena, Memoirs University of California, 1922. 
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lengthens the interval between estrual periods. Daily vaginal smears 
were made for all rats. The typical cornified smear occurred every 
fourth day. This smear was readily detected grossly because the 
cheesy material could be easily seen on a glass slide. It was the 
external evidence of an estrual period. 

The smears were best taken at the same time each day, because a 
few hours’ difference sometimes made it seem as if there had been a 
day more or less between the periods of cornification. Any one who 
has observed many rats for a long time cannot help being forcibly 
impressed with the regularity of the cycle. I wish to emphasize this, 
since from certain available literature it would seem that the cycle was 
subject to variation due to changes in rations and in living conditions. 
The rats had the same rations as the other rats in the laboratory : oats, 
prepared animal biscuits and bread and milk every few days. The 
number in each cage was limited to five. The rats were of a hardy strain, 
a mixture of wild and laboratory strains. There were a few litters 
that seemed to tend to some irregularity, but, in general, the regularity 
was as predominant as is regularity of menstruation among women. 
Ordinary illnesses, such as respiratory infections and diseases of the ear, 
which are common among rats and often severe, apparently had little 
effect on the regularity of the cycle. 

In a few rats with diarrhea and considerable emaciation, the cycles 
stopped. This usually occurred as soon as emaciation was evident. 
Only fourteen of the rats died of intercurrent infection, so there was 
not much opportunity of observing the effect of disease on the cycle. 
Marked irregularities of the cycle, such as short or long-continued 
periods of cornification with varying intervals between, were found at 
necropsy to have occurred in rats with marked pelvic infections, pus 
being present in the cornua and adhesions being found about the ovaries. 
These observations were interesting in view of the experimental work. 
It has been difficult to determine how long the ovarian activity continues 
in the rat. Rats born in the laboratory were still having regular periods 
at the age of 19 months. After this, the periods seemed to become 
more irregular. The average length of life is about 2 years. The 
vagina opened at seventy days, on the average, and the first estrum 
occurred at seventy-eight days, on the average. There was some 
irregularity of the cycle for the first two months. This consisted in 
longer intervals, usually a multiple of four days between periods of 
cornification, so that for experimental purposes it was best to use rats 
about 6 months of age. Estrum was not observed during pregnancy; 
it was noted several times during lactation. It was possible at times to 
miss the typical cornified or estrual smear grossly, so that to be abso- 
lutely sure of the stage of estrum in vital experiments one had to fix the 
slides and stain them with hematoxylin and eosin. 
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My primary interest, as stated, was to try to produce irregularities 
in the cycle of the rat which might add something to the knowledge of 
the physiology of the ovaries, and to the understanding of why these 
irregularities occur in human beings. Healthy female rats, aged about 
6 months, were observed for a sufficient period to know they were 
having normal cycles, and then operations were performed on the ovaries 
with a view either to stopping the rupture of the follicles or to reducing 
the healthy ovarian tissue to a minimum or both. 

EXPERIMENTAL PROCEDURES 

In the first series of rats, both ovaries were exposed and pure carbolic acid 
was applied to the surface of each, either with the periovarian membrane intact 
or after it had been stripped. In the second series, one ovary was completely 
removed and the remaining ovary treated, as in the foregoing procedure. In the 
third series, a fine needle was run many times through both ovaries in an attempt 
to rupture all the follicles present and to produce a reaction throughout the ovary. 
In a few cases, one ovary was removed and the remaining one was needled. 

Twenty-eight animals, in all, were operated on. These operations were all 
done under ether anesthesia and with the most careful aseptic precautions. By the 
application of carbolic acid to the surface of the ovaries, it was hoped both to 
reduce the amount of functioning ovarian tissue and to cause enough fibrous 
adhesions about the ovary to prevent the follicles from rupturing. After the 
operation, daily vaginal smears were taken and the cycles observed for a long 
period. A litter mate was kept as a control for comparison of the cycles. It was 
soon found that the opening of the abdomen and the anesthetic had no effect on 
the regularity of the cycle, so that the controls were not subjected to this procedure. 
Finally the rats were killed, the uterus and ovaries were observed grossly and 
the organs were fixed in Zenker's solution and embedded in paraffin and studied 
microscopically. Complete serial sections were made of the ovaries. Only one 
animal died immediately after operation. This rat should not have been included 
in the series, as it had had a severe respiratory infection, but it had seemed to 
recover from this and regular cycles were occurring. Some ascites was noted 
in the abdomen at the time of operation (tables 1 to 3). 

RESULTS 

Scries 1. — There were eleven animals in the first series. In these, 
both ovaries were treated with carbolic acid with or without stripping 
off the periovarian membrane. In only three of the animals did any 
irregularity follow immediately after the operation and continue to 
death. This was due beyond a doubt to the marked acute reaction to 
the carbolic acid for at necropsy dense adhesions indicative of severe 
peritonitis were present all through the pelvis. In these three animals, 
a respiratory infection with diarrhea developed, and the animals died or 
were killed within seventy-eight days after operation. Two were in 
estrum when killed. The ovaries contained some normal follicles and 
corpora lutea, and there was evidence of the severe inflammatory 
reaction. In another animal, irregularity developed after two normal 
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cycles. This consisted of prolonged periods of cornifkation with 
longer intervals between, so that the normal rhythm was decidedly 
disturbed. Finally, a period did not occur for twenty-eight days. At 

Table 1. — Results of Experiments in Which Both Ovaries W ere Carbolizcd 

(Series 1) 


Irregularity of Estrual Cycle 


Appearance 
After 
Opera- 
tion, 
Rat Days 


Days 

After Character 
Operation of Smear 
Before on Day of 
Character Death Death 


Structures in Ovaries 


1 * 


2 * 


3t 


4 


5 


0 


S 

9 


10 


11 


so 

Periods of cornificd cells 
lasting from three to 
fo\v: dAtjsr, Vki long 
intervals 

240 

Diestrum; no 
estrum for 
forty-five days 
before death 

Left ovary: five old corpora 
lutea and two or three small 
follicles. Right ovary: five 
large cysts, four old corpora 
lutea, no normal follicles 

75 

Periods of cornificd cells 
lasting from three to 
four days; two long 
intervals 

240 

Dry; epithelial 
cells only; first 
stage (Long 
and Evans) 

Few normal mature follicles 
and early corpora lutea; sev- 
eral follicular cysts 

105 

Longer intervals between 
periods; two prolonged 
periods of corni- 
fieation 

240 

Estrum 

Few normal structures; right 
ovary could not be distin- 
guished grossly; microscopic 
sections not made 

105 

Longer intervals between 
periods 

240 

Estrum 

Right ovary could not be 
detected grossly; micro- 
scopic sections not made 

193 

Irregular periods with a 
tendency to prolonga- 
tion of cornifieation 

193 

Diestrum; no 
estrum for 
sixty-eight days 
before death 

Left ovary: only corpora 
lutea (three appeared to be 
early). Right ovary: few 
normal follicles and 
corpora lutea 

Imme- 

diate 

Only two estrual periods 
on the tenth and 
sixteenth days 

38 

Diestrum; no 
estrum for 
twenty-two 
days before 
death 

Few apparently normal struc- 
tures present; much evidence of 
inflammatory reaction; ova- 
rian tissue infiltrated with 
lymphocytes 

Imme- 

diate 

Three estrual periods at 
varying intervals 

45 

Estrum 

About the same as in rat 6; 
normal structures were present 
but much inflammatory 
reaction 

Imme- 

diate 

No estrum for thirty- 
eiglit days; then fair 
regularity to death 

70 

Estrum 

Normal structures; marked 
reaction 


After two cycles, prolon- 
gation of periods of 
cornifieation with longer 
intervals between 

78 

Diestrum; no Pew fairly normal follicles and 

estrum for corpora lutea; both ovaries 

twenty-eight days so small that they could 
before death not be identified grossly 

SO 

Prolongation of intervals 
between periods 

ISO 

Diestrum; last 
estrum two 
days before 
death 

No large or mature follicles in 
either ovary; few small but 
apparently healthy corpora 
lutea (not early) 

32 

After eight cycles one 
prolonged period of 
cornifieation; irregular 
intervals between 

335 

Diestrum; last 
estrum thirty 
days before 
death 

Left ovary: several mature fol- 
licles and several early corpora 
lutea. Right ovary: two nor- 
mal mature follicles and two 
large corpora lutea (not 
definitely early) 


* Ovaries carbolizod after periovarian membrane was stripped ofT both ovaries. 
I Ovaries carbolizetl after periovarian membrane was stripped oft' right ovary. 


necropsy, the left ovary was found to be extremely small and was 
embedded in a mass of adhesions; it was not possible to be sure grossly 
of the right ovary. Microscopically, what was left of each ovary con- 
tained a few fairly normal appearing follicles and corpora lutea. 
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The remaining seven animals did not manifest any immediate post- 
operative irregularity but continued to have normal, regular cycles from 
75 to 105 days after operation, after which each developed some 
irregularity. In at least five, a definite lack of rhythm was present to 

Table 2. — Results of Experiments in Which One Ovary IVas Removed and the 

Other Carbolizcd (Series 2) 


Irregularity of Estrunl Cycle 


Rat 

1 


10 


11 


r > 

ppearance Day? 

After After Clnirncter 

Opera- Operation of Smear 

tion. liefore on Day of 


; Days 

Character 

Death 

Dentil 

Structures in Ovaries 

Imme- 

diate 

Long and short periods 
of cornificntion with long 
and short intervals 
between 

130 

Dicstruin; last 
cstrum twenty- 
three days 
before death 

Five old corpora lutea, one 
cystic corpus luteum, one small 
follicle, one degenerating folli- 
cle; ovary so small that it 
could not be detected grossly 

113 

Slightly longer intervals 
between estrums 

210 

lCstrum 

Six or seven old corpora lutea, 
three follicles changing into 
corpora lutea without ruptur- 
ing; no other follicles 


After two estrunl periods, 
prolonged periods of eor- 
nifieation first and later 
occasional skipping 
of a period 

210 

Epithelial cells 
only: first stage 
(Long and 

Evans) 

Xo microscopic sections made; 
ovary lost in embedding; 
grossly, it was size of a 
pinpoint 

Imme- 

diate 

Increased intervals be- 
tween periods; slight pro- 
longation of a few 
periods of eornlflcation 

ISO 

Dicstruin; last 
cstrum fifteen 
days before 
death 

Xo microscopic sections made; 
ovary lost in process of em- 
bedding: grossly, left ovary 
was buried in mass of adhe- 
sions to lower pole of kidney 

Imme- 

diate 

One prolonged period of 
cornifled cells; long 
intervals 

73 

Diestnim; last 
cstrum occurred 
twenty-five 
days before death 

Xo healthy mature follicles or 
early corpora lutea 

Imme- 

diate 

Periods of cornifled cells 
slightly prolonged; 
slightly irregular 
intervals between 

330 

Estruin 

Healthy follicles of medium 
size, two normal mature folli- 
cles, many corpora lutea of 
various ages, definitely 
early (?) 


Estrunl cycle regular 

395 

Dry but not 
cornifled; 
first stage 

Three follicles, which appeared 
healthy; nine degenerating 
corpora lutea, early (?) 


Estrunl cycle regular ex- 
cept for one period of 
three and one of four 
days of cornifled cells 

393 

Estrum 

Eight corpora lutea of various 
ages: two corpora lutea cysts, 
two mature follicles 

40 

Skipped periods, but 
rhythm seemed to be 
maintained 

395 

Lntcestrnl 
smear (moist) 

Eight corpora lutea, a few of 
which appeared early; five 
mature follicles 

10 

After four cycles, 
occasional prolonged 
periods of cornifieation 
with varying inter- 
vals between 

395 

Diestnim; last 
estrum five 
days before 
death 

Mass of follicles, no corpora 
lutea, throe transformed folli- 
cles with ova still present 

53 

Some periods skipped; 
after tire tenth month 
daily cornifled smears 
for twenty-five days 

309 

Punilent; last 
cornifled smear 
occurred six 
days before death 

Severe pelvic and abdominal 
infection, abscesses; Impossible 
to identify the ovary 


the day of death. The pathologic change in all these ovaries was 
marked. The amount of ovarian tissue had been greatly reduced, the 
ovaries being so small at times that they could not be detected grossly. 
However, microscopically, a few large or mature follicles and corpora 
lutea were present in the ovaries of all but two rats (figs. 1 to 4). 
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Rat 1 did not have an estrum for forty-five days before death, but the 
smear of rat 10 was positive two days before death. In both these 
animals, the irregularity began eighty days after-operation and continued 
to death. The cycle was entirely without rhythm in rat 1. 

Series 2. — In the second series, there were eleven animals in which 
one ovary was removed and the other ovary carbolized. It was hoped 
that by removing one ovary the amount of functioning ovarian tissue 
might be reduced still more. In four of these animals, the cycle became 
irregular immediately after operation. Experience with the first series 
seemed to show that the reaction to the carbolic acid had perhaps been 

Table 3. — Results of Experiments in Which Both Ovaries Were Needled 

( Series 3) 


Irregularity of Estrual Cycle 

Appearance 


Days 

After 


After 

Opera- 


Operation 

tion, 


Before 

tat Days 

Character 

Death 


Character 
of Smear 
on Day of 

Death Structures in Ovaries 


1 30 


2 Imme- 
diate 


3* 04 


4f Imme- 
diate 


Prolonged periods of cor- 
nifieation rvith varying 
intervals between 

A long interval without 
periods (diarrhea a 
factor ?) 

After sixteen cycles, sev- 
eral periods of corniflca- 
tion lasting several days; 
however, rhythm ap- 
peared to be maintained; 
late long intervals 
between periods 

Periods of eornification 
at very irregular 
intervals 


165 Diestrum; last 
estrum ten days 
before death 


120 Diestrum; 
es'trum two 
days before 
death 

140 Bloody vaginal 
smear: fairly 
recent blood clot 
in left cornu; last 
estrum occuned 
fifteen days 
before death 

120 Estrum 


* Right ovary entirely removed. 


f Left ovary entirely removed. 


Right ovary: normal struc- 
tures present; increase in 
fibrous tissue; left ovary 
could not be identified 

A fmv normal structures in 
both ovaries; the amount of 
ovarian tissue was greatly 
reduced 

Normal structures present 


No microscopic sections made; 
the ovarian tissue was greatly 
reduced grossly 


more marked in these rats, but they all survived this initial period of 
reaction and were observed for a considerable period ; some irregularity 
continued in all, and was marked in rats 1 and 5. These two had a com- 
plete lack of rhythm after operation and the estrual periods seemed to 
cease entirely, in rat 1, 117 days after operation and in rat 5, 48 days 
after operation. The animals were killed 130 and 78 days, respectively, 
after operation, and healthy mature follicles or early corpora lutea were 
not present in the remaining ovary of either. The remaining ovary of 
rat 1 was so small that it could not be detected grossly; it was found 
by cutting serial sections of tissue from the ovarian region (fig. 5). 
Certainly, in these two animals, a complete lack of estrual rhythm 
simulating the postoperative irregularities in young women had been 
produced by reducing the ovarian tissue to a minimum. 
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Fig. 1 (rat 1, series 1). — Cross-section through the right ovary of a rat in 
which both ovaries had been carbolized after the periovarian membrane was 
stripped off. The ovary shown contained five large cysts and four old corpora 
lutea. Normal follicles were not present. 



Fig. 2 (rat 1, series 1). — Cross-section through the left ovary of a rat in 
which both ovaries had been carbolized after the periovarian membrane was 
stripped off. There were five corpora lutea, none of which appeared to be an early 
structure, and three very small follicles. 
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Fig. 3 (rat 10, series 1).— Cross-section through the left ovary of a rat in 
which both ovaries had been carbolized. This ovary could not be detected grossly. 
It was found by serial sections. It contained three corpora lutea. Follicles were 
not present. 



Fig. 4 (rat 10, series 1). — Cross-section through the right ovary of a rat in 
which both ovaries had been carbolized. There were present several corpora lutea, 
two cysts and many atretic follicles. Health}' follicles were not present. 
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The estrual cycle in rat 3 became irregular after two estrual cycles, 
and sometimes rhythm was entirely lacking. After 240 days, the 
animal was killed in estrum. There was present grossly a tiny bit of 
ovarian tissue on the right, too small to measure. It resembled a cyst 
about the size of a pinpoint. It was lost in the process of embedding. 
The estrual cycle in rat 2 became irregular after 115 days. This animal 
was killed 240 days after operation during estrum. The ovary contained 
seven old corpora lutea and three follicles changing into corpora lutea 
without rupturing. 

Three animals of the second series maintained more regular periods 
than any of the animals operated on. They were all observed for 
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Fig. 5 (rat 1, series 2). — Cross-section through the remaining ovary of a rat 
in which the other ovary had been removed and the remaining one carbolized. 
The ovary was surrounded by organs from which it could not be separated. It 
contained five small corpora lutea and one fairly healthy follicle. 


thirteen months and all were in a stage of estrum when killed. These 
in their single remaining ovaries showed the largest number of normal 
follicles and corpora lutea of any of the animals operated on. 

In rat 10, after four regular, normal cycles, the cycles became 
irregular ; definite rhythm was not maintained ; occasional prolonged 
periods of cornified cells with varying intervals between occurred to 
the day it was killed, thirteen months after operation. The last estrum 
occurred five days before death. The remaining ovary was made up of 
a mass of follicles. Corpora lutea were not present. These follicles 
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were being transformed into corpora lutea without rupture, the ova 

being still present in the structures (fig. 6). 

In rat 11, a late pelvic infection apparently completely upset the 
rhythm; a prolonged period of cornification lasting twenty-five days 
occurred shortly before death. 

Series 3— In the third series, in which both the ovaries were needled 
or one was removed and the other needled, success in l educing the 
amount of functioning tissue or in preventing the follicles fiom t upturing 



Fig. 6 (rat 10, series 2). — Cross-section through the remaining right ovary of a 
rat in which the left ovary had been removed and this one carbolized It is shown 
surrounded by the distended periovarian membrane, filled with fluid The ovary 
itself was a mass of follicles and follicular cysts. Corpora lutea were not present 

was not so complete. An irregularity of the cycle developed in each 
case, however, and in two cases the irregularity came directly after 
operation and continued. In two animals (rats 1 and 4), the cycle was 
entirely without rhythm. The cycle in rat 1 did not become irregular 
until thirty days after operation, but thereafter prolonged periods of 
cornification continued to occur with varying intervals between them 
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until the animal was killed 165 days after operation. The left ovary 
could not be identified. The right ovary contained a few normal 
structures. There was a marked increase in fibrous tissue. The cycle 
in rat 4 became irregular following operation and continued so, the 
cycle being entirely without rhythm. The animal was killed in estrurn, 
129 days after operation. The left ovary was very small and was lost. 

Naturally, it was difficult to gage just how much destruction of 
tissue occurs as a result of experimental trauma to the ovaries. As it 
happened, in the second series of rats each of which had had one ovary 
entirely removed, there were three rats that had more healthy structures 
in their remaining ovaries than any animals of the first series, in which 



Fig. 7. — A section through two corpora lutea, which was the only remaining 
ovarian tissue found in a rat that had a number of cstrual cycles following 
double oophorectomy. 

both ovaries were left. In these three animals, the most regular cycles 
occurred to the date of death, thirteen months after operation. 

It seems evident then from these experimental results that in animals 
in which the smallest amount of functioning ovarian tissue remained, 
the cycle showed the most irregularity, in some of them occurring 
entirely without rhythm. 

The smallest bit of functioning tissue was obtained entirely by acci- 
dent. On April 11, 1928, both ovaries were removed from several rats. 
Vaginal smears were taken daily after the operation as usual and on 
May 11, a positive smear was obtained from one of these rats. On 



199 


DRIPS— ESTRUAL CYCLE OF THE RAT 

May 23, 24 and 26 and June 17, the smears were again positive. The 
animal was killed on July 2. There was in the region of the right ovary 
a small piece of tissue which appeared like tissue surrounding a ligature. 
In the region of the left ovary there was also a tiny bit of tissue; this 
had a yellowish cast and looked like ovarian tissue. Both these masses 
of tissue were saved and sectioned serially. The one from the right 
side revealed only fibrous tissue. The one from the left side showed 
two corpora lutea so close together that they appeared almost as one 
(fig. 7). This is the smallest bit of ovarian tissue which I have found 
would produce estrual periods. 

CONCLUSIONS 

It is concluded from this study that the ovaries of the rat can be 
severely traumatized without producing any effect on the estrual rhythm, 
that the amount of ovarian tissue can be considerably reduced and that 
the ovaries can be surrounded by adhesions so dense that the follicles 
apparently cannot rupture and expel their ova, without interfering with 
the estrual rhythm. But in cases in which the ovarian tissue is greatly 
reduced, irregularities of the estrual cycle occur, and if the amount of 
functioning tissue is reduced to a minimum, complete lack of rhythm is 
exhibited, consisting of short and prolonged periods of cornification 
with varying intervals between, strikingly similar to the complete 
irregularity of the menstrual cycle in women after operations on the 
ovaries. A study of the resulting ovarian pathologic changes after 
these operative procedures in the animal seemed to prove that one factor 
in the maintenance of normal estrual rhythm is certainly a sufficient 
amount of healthy ovarian tissue. It seems that estrum can occur with- 
out follicles being present in the remaining ovarian tissue, but in no 
instance did the cycle continue with neither follicles nor corpora lutea 
present. Brambell, Parkes and Fielding 3 have stated that the estrual 
cycle in mice is maintained with ovaries that do not contain follicles 
or corpora lutea, the ovaries having been treated with roentgen ray 
when the rats were 3 weeks old. 

3. Brambell, F. W. R. ; Parkes, A. S., and Fielding, Una: Changes in the 
Ovary of the Mouse Following Exposure to X-Rays: I. Irradiation at Three 
Weeks Old, Proc. Roy. Soc., London, ser. B. 101:29, 1927. 
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CHICAGO 

Spontaneous rupture of the aorta implies that partial or complete 
loss in the continuity of the vessel wall takes place without any evidence 
of extrinsic pathologic changes, trauma or formation of an aneurysm 
with secondary mural perforation. 

The extrinsic causes of penetration of this large vessel are relatively 
frequent and such penetration must be differentiated from the true type. 
These include conditions producing erosion of the vessel wall from the 
external surface or surrounding structures ; as tuberculous, inflammatory 
or malignant changes of the mediastinal or tracheobronchial lymph 
glands, carcinomatous or ulcerative lesions of the esophagus, destructive 
conditions of the vertebrae and malignant or inflammatory changes of 
the lungs. 

Trauma in such form as to result in crushing of the thoracic cage 
occurs most frequently when the direction of the applied force is in 
the anteroposterior diameter of the chest. Numerous examples are 
recorded of large objects flying at a high velocity or a crushing between 
freight trains, etc., having resulted in tears of the large blood vessel. 
Jaffe and Sternberg 1 recorded the lesion as having occurred in six 
aviators who had fallen from high altitudes. The undue force exerted 
on the normal supporting structures of the aorta had resulted in tears 
in the artery in certain anatomic positions. The sites of predilection 
for the lesion will be discussed later. 

In previous records of this lesion, the gross description of the 
vessel is usually given in sufficient detail to permit the conclusion that 
the vessel wall was not normal, but thorough microscopic descriptions 
are usually lacking. In two of the three cases to be reported, it is to 
be noted that the gross changes are not sufficient to explain the cause 
for the laceration, and that on histologic examination the alterations are 
considerably more marked than one is led to believe from macroscopic 
examination. Riley 2 reported a spontaneous rip of the thoracic aorta 
in a boy, aged 16, who had suddenly died while at work. The aorta 
was the site of a tear 1 cm. long, 2.5 cm. above the cusps on the left 

* Submitted for publication, April 3, 1929. 

* From the Department of Pathology, Cook County Hospital. 

1. Jafife, R. H., and Sternberg, H. : Der Fliegertod : Ein Beitrag zur Frage 
der traumatischen Aortenrupturen, Vrtljschr. f. gerichtl. Med. 58:3, 1919. 

2. Riley, De W. G. : Spontaneous Rips of the Thoracic Aorta with Aneurysm, 
Atlantic M. J. 27:743, 1924. 
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lateral wall, which had ruptured into the pericardial sac; the latter 
contained about 100 cc. of blood. This was associated with a saccular 
aneurysm that was directed posteriorly. An anatomic diagnosis of 
status lymphaticus was made because the thymus weighed 60 Gm. and 
the mediastinal and abdominal lymph glands were hyperplastic. The 
other example noted by him was that of a 35 year old hunchback who 
fell down in a street-car and died in transit to the hospital. It was 
obtained that the spinal deformity had followed a fall in infancy, and 
that three months previously the patient had had lobar pneumonia. 
The autopsy revealed that the aorta was curved sharply to the right. 
On the convexity there was an aneurysm 4 by 1 cm., a slit 3.7 cm. 
long on the posterior wall, 1.8 cm. above the aortic ring, and an old 
slit, 2.5 cm. above the right extremity of the recent tear. In neither 
of these instances was a microscopic description recorded, but both 
vessels were undoubtedly the sites of considerable changes, as evidenced 
by the associated aneurysms in both and an old healed lesion in the 
latter. What influence the fall had on the hunchback with an already 
distorted aorta is a subject for theoretical discussion. 

Usually the rupture takes place during moderate physical exertion, 
and is attributed to a concomitant elevation of the blood pressure. 
Paschkis 3 referred to a white man, 46 years of age, who collapsed 
while walking and died in four hours. The aorta, \ l / 2 fingerbreadths 
above the valve, was ruptured longitudinally for a distance of 2.5 cm. 
The intima and media were penetrated but the adventitia was intact, 
and the latter was separated from the rest of the wall throughout the 
ascending and descending portions of the thoracic aorta. There was 
no perforation into the pericardial sac, but the latter contained a hemor- 
rhagic fluid. Adjacent to the rupture there appeared to be a scar. He 
stated that microscopic examination of the wall revealed no changes 
and the Wassermann test of the blood was negative. Oppenheim 4 had a 
53 year old patient with subacute glomerulonephritis, who died while on 
the toilet. Busse 5 reported an instance of death under the same cir- 
cumstances. Bohnen 0 found a rupture 2 cm. above the aortic cusps and 
in the arch that occurred during severe labor pains. At the time, severe 
thoracic pain was complained of. The patient was 26 years of age. Thd 
autopsy demonstrated, in addition, fatty and calcific changes of the 

3. Paschkis, K. : Ruptur der anscheinend normalen Aorta, Med Klin 21* 
1921, 1925. . ' ’ 

. 0 PP en beim, F. : Gibt es eine Spontanruptur der gesunden Aorta und 
wie kommt sie zustande? Munchen. med. Wchnschr. 65:1234, 1918. 

5. Busse, 0.: Ueber Zerreissungen und traumatische Aneurysmas der Aorta 
Virchows Arch. f. path. Anat. 183:440, 1906. 

. 6 ‘ B ° hnen < P - : Ueber einen Fall von Aortenruptur unter der Geburt und 

einen hall von Septumdefekt, Zentralbl. f. Gynak. 51:2398, 1927. 
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basilar and carotid arteries and severe sclerosis of the ascending aorta. 
Bohnen here recorded that the elevation of the blood pressure at the 
height of labor pains may he from 60 to 100 mm. of mercury. The 
author cited four similar instances, and stated that rupture of the aorta 
had also occurred during eclamptic convulsions. 

The condition can occur without physical exertion. Paschkis 3 
quoted Suss in reference to a 48 year old patient whose aorta ruptured 
while he was lying in bed. The gross and the microscopic appearances 
of the vessel were regarded as normal. 

The relation that trauma has to rupture of the aorta is of tremen- 
dous medicolegal importance; for if abnormal changes are present before 
the injury, the amount of the trauma necessary to produce the lesion 
can be very slight. In arriving at a judgment as to compensation, there- 
fore, it is necessary that the condition of the artery, gross and micro- 
scopic, be taken into consideration. Gallagher 7 wrote on the occurrence 
of an aortic rupture in a 56 year old white man who was 
recovering from influenza and, in addition, had clinical evidence of 
aortitis with moderate dilatation of the heart and a blood pressure of 15S 
systolic and 106 diastolic. The aortic second sound was accentuated, and 
over the same area there was a loud systolic and diastolic murmur, and a 
systolic murmur over the mitral region. The patient died suddenly, 
and at the autopsy the aorta showed a ragged laceration just above the 
valves. The intima of the vessel was studded by numerous atheromatous 
plaques. The heart was surrounded by a layer of blood 2 cm. thick. 
Maitland 8 noted a tear 1 inch (2.5 cm.) long and y 2 inch (1.27 cm.) 
distal to the site of the common carotid artery in a 49 year old man in 
whom the aortic second sound was not clear, and who developed evi- 
dences of cardiac decompensation following acute appendicitis compli- 
cated by deferentitis and funiculitis, and in whom later it was necessary 
to amputate the right leg because of gangrenous changes. His blood 
pressure was 160 systolic and 95 diastolic, and the Wassermann reac- 
tion of the blood was one plus. The significance of the infectious 
processes in the patients of Maitland and Gallagher cannot be stated. 

Loffler 9 emphasized the underlying factor of nephritis. In both his 
patients, the aorta was not normal grossly and in the first patient hyper- 
tension was present with a reading as high as 224 systolic. In this 
patient there was a transverse laceration, 4 cm. long, in the ascending 
aorta, with a rip extending at right angles to it, which was 1 cm. long. 

7. Gallagher, E. T. : Rupture of the Aorta into the Pericardial Sac, U. S. 
Vet. Bur. M. Bull. 2:972, 1926. 

8. Maitland, C. D. : Spontaneous Rupture of the Aorta, Brit. M. J. 1:79, 
1925. 

9. Loffler, W. : Ruptur der Aorta bei chronischer Nephritis, Cor.-Bl. f. 
schweiz. Aerzte. 48:185, 1918. 
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The second patient, a man 43 years of age, had a systolic blood pressure 
varying from 160 to 180 and an enlarged heart. The aorta, 6 cm. 
below the ductus Botalli, was torn transversely for a distance of 8 mm. 
through the intima and media. It is to be noted in these two cases that 
undoubtedly other factors than nephritis must be taken in consideration. 

Coarctation of the aorta with hypertension proximal to the occluded 
portion is a relatively frequent cause of spontaneous tearing of the 
aorta. 

Nonsyphilitic ulcerations or focal inflammatory changes in any loca- 
tion in the aorta not infrequently occur, with destruction of all layers of 
the wall, and perforation takes place into the surrounding structures or 
extends between the layers of the aorta forming a dissecting aneurysm, 
which may even reenter the vessel at a different point. 

That syphilitic mesa-ortitis sometimes is one of the underlying fac- 
tors was observed by Uhles 10 in a woman 40 years of age, in whom 
cardiac decompensation was manifested over a period of years and 
eventually a left hemiplegia. On physical examination, the essential 
observations were an enlarged heart with a diastolic murmur over the 
. aortic area, and a blood pressure of 248 systolic and 125 diastolic. Though 
her condition was improving under the administration of digitalis, she 
died suddenly while walking. The postmortem examination revealed 
270 cc. of blood in the pericardial sac, and a left ventricle that was 
20 mm. thick. The aorta was studded by numerous fatty and calcified 
plaques with an indented rupture 5 cm. long in the anterior wall, 1 cm. 
above the aortic cusps. This tear penetrated the media, but left the 
adventitia intact, except for a small opening that led into the pericardial 
sac. The microscopic diagnosis was syphilitic mesa-oritis, slight 
sclerosis of the renal blood vessels and foci of encephalomalacia in the 
region of the central ganglions. Gsell 11 called attention to the frequent 
association of spontaneous rupture of the aorta with small areas of acute 
and recurring necrosis of the muscle fibers of the media. This necrosis 
may be syphilitic, but is observed also in cases in which syphilis can be 
excluded. For the latter instances, he assumed a nonsyphilitic infection 
or toxic injury of the aortic wall. 

In the cases to be reported, it is to be noted that a combination of 
factors enters into the explanation of each of the spontaneous ruptures 
of the aorta. 


10. Uhles, B. : Ueber einen Fall von Aortenruptur mit Blutung in die Peri- 
kardhohle, Med. Klin. 20:49, 1924. 

11. Gsell, D. : Necroses der Aortemvand als unabhangige Erkrankung nnd 

ihre Beziehung zur spontanea Ruptur der Aorta, Virchows Arch f path Amt 
270:1, 1928. ' 
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REPORT OF CASES 

Case 1. — A colored man, 58 years of age, a laborer, entered the medical service 
of Dr. Harry Singer complaining of cough, swelling of the feet and shortness of 
breath over a period of four weeks. His past history revealed that he had been 
advised by a physician not to work because of some pathologic cardiac condition. 
He had had pneumonia twice, and at the age of 25 and again at the age of 30 he 
had had rheumatism. His wife had given birth to two children who were living 
and well, but she had had three miscarriages. In addition, the patient had had 
nocturia, being disturbed from three to four times a night for a period of several 
years. Physical examination revealed a poorly nourished colored man, orthopneic 
and coughing considerably. The temperature was 99.6 F., the pulse rate 104 and 
respiratory rate 26. The blood pressure was 198 systolic and 120 diastolic. 
The pupils did not react to light. In the right lower lobe, posteriorly, there were 
dry, coarse rales. The apex of the heart was located in the fifth intercostal 
space in the anterior axillary line, and the valvular sounds were rather rough, 
but no murmurs were present. The lower extremities were slightly edematous. 
The urine showed no abnormalities and the Wasscrmann reaction of the blood 
was negative. Roentgenologically, it was noted that the left ventricle was enlarged. 
The condition of the patient improved rather rapidly under the administration of 
digitalis and rest in bed. On the fourteenth day, he was able to be up and about, 
but at 10 p. m. he complained of considerable prccordial pain, and became restless, 
noisy and short of breath. He died at 1:30 a. m. 

Autopsy revealed a poorly nourished colored man. The abdomen was free ' 
from any changes, except that the lower margin of the liver was 1 fingerbreadth 
below the right costal margin and 3 fingerbreadths below the tip of the xyphoid 
process. In both pleural cavities there were fibrous bands attached to the mid-^ 
portion of the posterior aspect of the lungs extending to the parietal pleura, 
and the right side of the diaphragm was at the level of the fifth rib and the left 
side at the level of the sixth. 

The heart, with the pericardial sac, and the aortic arch weighed 1,030 Gm. 
The pericardial sac was enormously distended; the left border was located in the 
midaxillary line, and the right, 3 cm. to the right of the right sternal border. 
The sac contained 300 cc. of a hemorrhagic fluid and a blood clot, from 2 to 3 cm. 
thick, which completely enveloped the heart. The heart was in a state of firm 
contracture, and on the epicardium was an irregular, round, white area, 2 cm. in 
diameter, on the anterior aspect of the left ventricle, 3 cm. below the base. The 
myocardium was firm and a light reddish brown. The diameter of the left 
ventricle was 10.5 cm. Considerable flattening of the trabeculae near the apex 
and thickening of the endocardium over the left side of the interventricular 
septum were present. Several dark red patches were seen in the subendocardium 
of the anterior wall of the left auricle, the largest measuring 1 cm. in diameter. 
Similar smaller patches were present in the wall of the right auricle just above 
the attachment of the middle cusp of the tricuspid valve. 

The aorta above the valves measured 82 mm., and there were numerous 
slightly elevated, irregular, light yellow plaques above the aortic cusps. Three 
centimeters above the valve was a transverse rupture of the aortic wall, which 
involved the entire circumference of the vessel. The edges of the tear were 
smooth, and near the left end of this defect was another tear 3 cm. long, extending 
in the longitudinal axis of the ascending aorta. This formed a triangular flaplike 
structure, the tip of which extended upward to within 1 cm. of the innominate 
artery. The portion of the aorta distal to the laceration was retracted upward 
for a distance of 2 cm. ; thus the wall of the vessel, in this portion, consisted of 
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adventitia only, which was lined on the inside by blood clot and small, grayish-white 
tags. In the direction of the valve, the adventitia was completely separated from 
the other parts of the aorta, and the space between the aorta and the pulmonary 
artery was filled by dark red blood clots. These surrounded an opening in the 
adventitia which had a diameter of 20 mm. and led into the pericardial sac. The 
edges of the opening were indented, and the defect itself was crossed by a fibrous 
strand. The peripheral part of the ruptured aorta was practically closed by the 
separated intima, which was pushed as a duplicate fold into the lumen. The 


Flap from ascending aorta^ 



Fig. 1.— A spontaneous tear of the aorta, 3 cm. above the aortic cusps, with 
only slight atheromatous changes in the supravalvular region, 

descending aorta was wide, with a circumference of 60 mm. at the diaphragm 
and of 42 mm. at its bifurcation. The intima was studded by numerous irregular, 
linear depressions, which were most abundant near the arch, where there was a 
moderate number of flat, yellow plaques, which also extended through the aorta 
and into the larger blood vessels. The descending thoracic portion was the only 
region in which there was a moderate amount of wrinkling and puckering of 
the intima. 
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The liver weighed 1,520 Gm. The surface was reddish brown, and the sur- 
faces made by cutting showed distinct markings and were wet with blood. The 
gallbladder contained three stones shaped like mulberries, and ranging in diameter 
up to 8 mm. 

The spleen weighed 99 Gm. The surface was wrinkled, and there was an 
increase in the fibrous elements throughout the substance. 

The lungs were crepitant throughout. They were devoid of any changes. 

The kidneys together weighed 230 Gm. Their external surfaces were reddish 
brown and slightly granular, and there were several cortical cysts varying from 
2 to 5 mm. in diameter. 

Microscopic Examination . — Several sections taken from the edges of the tear 
in the aorta revealed numerous capillaries extending from the adventitia into the 
media, which were surrounded by accumulations of lymphocytes and plasma cells. 
In the media were, also, numerous areas of calcification, and in the intima deposits 
of lipoid material. Other sections taken from the arcli were free from changes. 

Sections removed from the left ventricle of the heart showed numerous accumu- 
lations of myocytes in nodular arrangement (Aschoff bodies) about the medium- 
size arteries. 

The medium-size arteries of the kidneys, and especially the smaller ones, were 
considerably sclerosed, resulting in narrowing of their lumen, and there were foci 
of atrophy and compensatory hypertrophy. 

Comment . — The patient presented clinical evidence of cardiac decompensation 
following an infection of the upper respiratory tract, associated with enlargement 
of the heart and hypertension secondary to sclerosis of the medium-sized and 
smaller arteries. His response to the administration of digitalis and to rest was 
rapid, permitting him to be up and about. Then he suddenly suffered the rupture 
of the ascending aorta, with perforation into the pericardial sac. The factors 
predisposing to the lesion were : the disease process in the aorta, the hypertension 
with marked hypertrophy of the left ventricle, the renewed physical exertion and 
possibly the administration of digitalis. The gross appearance of the ascending 
aorta lent the impression that the vessel was the site of atheromatous changes 
only, but the microscopic examination revealed the presence of syphilis, which 
was more or less confined to the site of the rupture. This emphasized the 
importance of examining various regions of the vessel and particularly that near 
and including the defective portions. However, the possibility of rheumatic 
aortitis cannot be excluded in view of the work of Pappenheimer and von Glahn, 12 
who demonstrated lesions in the aorta associated with acute and chronic rheumatic 
myocarditis. In these sections of .the vessel, the syphilitic changes may have 
obscured the microscopic pathologic changes. Associated with these changes of 
syphilitic and possibly rheumatic origin was the presence of considerable amounts 
of lipoids in the intima with small areas of calcium deposits. These inflammatory 
and degenerative changes undoubtedly markedly altered the functional capacity of 
the muscular and elastic tissues of the involved regions and as a result the dilat- 
ability of this portion of the aorta was markedly diminished. The added load of a 
compensating heart, together with the increased muscular power of the left ventricle 
as the result of treatment with digitalis, and the physical effort of being up and 
about were sufficient to rupture the already damaged elastic and muscular fibers. 


12. Pappenheimer, A. M., and von Glahn, W. G. : Lesions of the Aorta with 
Acute Rheumatic Fever and with Chronic Cardiac Disease of Rheumatic Fever, 
J. M. Research 44:489, 1923-1924. 
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Case 2— This patient entered the Grant Hospital on the service of Dr. J: E. 
Siebel on Oct. 5, 1928. She was an Italian woman, married, 41 years of age, who 
on the day of admission, while eating lunch, complained of severe precordial pain, 
became short of breath, fainted and was immediately sent to the hospital. Anuria 
was present for the first twenty-four hours, and she was semicomatose at times 
during the first day. Her previous history revealed that she had had severe 
headaches for a few weeks past. However, there had been no previous dyspnea 
or precordial pain. Her blood pressure on the day following admission was 
178 systolic and 134 diastolic. The temperature varied from 98 to 101 F., the 
pulse rate fluctuated from 82 to 120 during the four days before her death, and 
the respiratory rate increased from 22 to 36. Roentgen examination of the chest 
showed marked enlargement of the cardiac area. 

The autopsy, for a report of which I am indebted to Dr. S. Brown, revealed 
an obese, pale white woman, weighing about 190 pounds (86.2 Kg.), with a thick 
and short neck. In the abdominal cavity there was about 500 cc. of clear, straw- 
colored fluid and in each pleural cavity 1,000 cc. of a similar fluid. About the 
apex of the right lung and the base of the left were numerous fibrous adhesions. 
The pericardial sac was filled with blood and was firmly adherent to the left lung 
through fibrous adhesions. There were a few scars in the pleura of the lungs. 
In the right pulmonary apex and in the middle of the left base was a subpleural 
nodule, 1 cm. in diameter, which was partially calcified and filled by yellowish- 
white material. The remainder of the lungs was dry. 

The heart, with the attached pericardium, and 8 inches (20.32 cm.) of the 
aorta, weighed 685 Gm. The aorta, externally, appeared dilated, and on being 
opened revealed a transverse slit in the intima and media, two fingerbreadths 
above the aortic ring and involved all except 1 cm. of the circumference of the 
aorta. Extending to the left and posteriorly and opening into this slit was a sac 
the size of an egg, the wall of which was thin and lined by firm, deep red blood 
clots. In one of the thinnest places of the wall was an opening of pinhead size 
leading into the pericardial sac. The entire outpouching was within the peri- 
cardial sac. The lining of the aorta, above and below the rupture, was smooth 
except for a few small fatty plaques. On the inferior convex surface of the 
transverse aorta were two fatty plaques, each 1.5 cm. in diameter. The coronary 
orifices and the vessels were patent. Numerous punctiform hemorrhages were 
present in the subepicardial tissues. The myocardium of the left ventricle aver- 
aged 20 mm. in thickness and was pale brown, and the papillary muscles were 
thickened. 

The liver weighed d,745 Gm. and was soft. The surface made by cutting had 
distinct acinar markings and was pale brown and mottled yellowish white. The 
gallbladder contained thick, golden-yellow bile. 

The spleen weighed 231 Gm. The capsule was wrinkled and the pulp dark red. 

The right kidney weighed 231 Gm., and the left 302 Gm. The capsules stripped 
easily, leaving a pale, slightly granular surface. The parenchyma was pale and 
the markings were indistinct. 

The suprarenal glands were large and the cortex and medulla were moderately 
increased. 

Microscopic Examination .— In the outer third of the media of the aorta (above 
the rupture) there were single dilated capillary blood vessels surrounded by small 
groups of lymphocytes, swollen histiocytes and a few plasma cells. The intima 
was thickened by large deposits of cholesterol esters and fatty-acid needles located 
near the media; the fatty changes extended into the media, and there were numer- 
ous lipoid granules about the elastic fibers of the media. The adventitia was 
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thickened and slightly sclerosed, and there were loose accumulations of lympho- 
cytes and plasma cells. The blood had broken into the media, separating the outer 
from the middle third. Recent hemorrhages were found in the adventitia. Where 
the capillaries invaded the media, the elastic fibers were spread apart, and in places 
the continuity was interrupted. 

The large plaque near the ductus botalli was composed of hyaline connective 
tissue with large deposits of lipoids in the deeper parts of the media, which also 
contained capillaries surrounded by lymphocytes. 

In the aorta (below the rupture), the intima and the internal two thirds of 
the media were separated from the rest of the wall by a large recent hemorrhage, 
composed of fibrin, platelets, erythrocytes and numerous leukocytes. 



Fig. 2. — An incomplete transverse tear, 1)4 fingerbreadths above the aortic 
cusps, with marked hypertrophy of the myocardium of the ‘left ventricle. 

The kidneys showed distinct thickening of the walls of the arterioles and small 
subcapsular scars in the cortex. Bowman’s spaces of the glomeruli were dilated 
and filled with palely stained and finely granular material. Bowman’s capsules 
were thickened. The muscle fibers of the myocardium were distinctly thicker than 
normal, and their nuclei had irregular shapes and contained much chromatin. The 
cross-striations were obscured. 

Comment . — In this instance, the lesion occurred, although there evidently were 
no symptoms referable to any pathologic cardiac or vascular changes and the 
precordial pain was not so severe as in the first patient and the course following 
the rupture was more prolonged, owing to the fact that the opening from the 
aorta into the pericardial sac was considerably smaller, thus causing a more 
gradual compression of the heart. The pathologic changes in this case are of 
marked importance in that the gross appearance did not suggest the possibility 
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of syphilitic changes, but the microscopic alterations were relatively marked, 
particularly in the region of the rupture. The factor of hypertension again played 
an important role in causing local destruction in the already damaged vessel wall. 
In addition to the syphilitic process, considerable lipoid degeneration had to be 
taken into consideration. 

Case 3.— A colored man, 56 years of age, entered the medical service of 
Dr. Sidney Portis, in the Cook County Hospital, on Feb. 7, 1929. The patient 
said that he had been in good health until the year 1926 ; then he had become 
short of breath; this complaint had increased in severity, so that in December, 
1928, he was unable to sleep when flat on his back, and his ankles had become 
edematous. In the three years before his entrance, he had lost 25 pounds (11.3 
Kg.) in weight. Thirty years previously he had had a chancre, for which he 
had not received any antisyphilitic treatment. 

Physically, he was well developed and well nourished but was very short of 
breath. His temperature was 98 F., his pulse rate 102 and his respiratory rate 
26 per minute. The blood pressure was 180 systolic and 120 diastolic. The aortic 
dulness was markedly increased toward the left. The cardiac apex was in the 
eighth intercostal space in the midaxillary line, and the right border of the heart 
was 1 inch (2.5 cm.) to the right of the right sternal border. There was a systolic 
and diastolic murmur over the mitral area. The edge of the liver was palpated 
5 fingerbreadths below the right costal margin. Marked edema of the lower 
extremities was present. The Wassermann test of the blood was negative. The 
content of urea nitrogen in the blood and the urine was free from any significant 
changes. During the five days that he was in the hospital before his death, he 
received 20 drops of tincture of digitalis three times a day and was kept at absolute 
rest. His pulse, however, became irregular. He was restless and gradually 
passed into a comatose state and died without any complaint of precordial distress. 

The essential observations at autopsy revealed a well developed and 
well nourished colored man with purplish discoloration of the skin of the 
head, neck and finger-tips. The veins of the upper thoracic and cervical regions 
were markedly distended by blood. The lower extremities were edematous. About 
the right upper and the left lower pulmonary lobes were fibrous adhesions, and in 
the right pleural cavity was 400 cc. of clear, straw-colored fluid. The pericardial 
sac extended from the right costochondral junction to the left anterior axillary 
line. 

The heart weighed 600 Gm. Both ventricles were dilated, the left ventricle 
measuring 10 cm. transversely and 12 cm. longitudinally. The myocardium of the 
left ventricle was 22 mm. thick and that of the right 6 mm. thick. The heart 
muscle was rather friable and pale brown-gray. The trabeculae in the left ven- 
tricle were markedly flattened. In the coronary arteries were a few slightly 
elevated, yellowish-white plaques. 

The aorta was markedly dilated, having a circumference of 95 mm. in the 
supravalvular region, 60 mm. at the level of the diaphragm, and 46 mm. at its 
bifurcation. The intima of the ascending portion was smooth except for a few 
flat, light yellow plaques, which varied from 3 to 7 mm. in diameter. On its 
anterior aspect, 20 mm. above the right aortic cusp, was a flat circular depression 
5.5 cm. in diameter. At the upper edge of this depression, just below the innom- 
inate artery, was a roughly triangular defect in the wall with its apex directed 
downward, having a base 5 cm. across and a vertical measurement of 4 cm. This 
defect was surrounded by a smooth and partially undermined edge and its floor 
was composed of firm, whitish tissue, which gradually merged with the surround- 
ing aortic wall. At the lower angle of this triangular area was an oval opening 
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2.5 by 1.5 cm., which led into a semicircular sac having a diameter of 6 cm. and 
a depth of 3 cm. This sac was located within the pericardial sac and was 
adherent to the anterior and right lateral wall of the ascending aorta. This cavity 
was filled by soft, dark red blood clots and its outer surface was gray-brown and 
covered by thin fibrous tags. 

In the arch of the aorta, in the region of the left subclavian and carotid 
arteries, there was a transverse ring of light yellow plaques, which was from 5 to 
7 mm. wide. Between the plaques were fine, irregular, linear depressions. 

In the descending aorta, 5 cm. below the opening of the left subclavian artery, 
there was a circular opening, 5 cm. in diameter, located in the left latero-anterior 
portion of the wall. This opening led into a large cavity that bulged into the left 
upper pulmonary lobe. The cavity was 7 cm. deep and 9 cm. longitudinally by 

8.5 cm. transversely ; it was filled by dark-red blood clots and compressed the 
left main bronchus, which was filled by thick mucopurulent material. The 
upper portion of the left upper lobe was airless, but the remaining lung substance 
was subcrepitant. The lining of the descending aorta was smooth, except for 
a few small, yellow plaques and linear depressions. There was another irregular 
opening, near the celiac artery, located on the anterior aspect of the aorta, which 
was of triangular shape, having a base 20 mm. in width and measuring 30 mm. 
longitudinally. This opening extended upward for a distance of 1 cm. beyond 
the junction of the thoracic and abdominal portions. This defect contained soft, 
deep red-gray blood clots, which separated the intima and the media from the 
adventitia. Two centimeters below this opening was a longitudinal slit 30 mm. 
long, located 10 mm. to the left of the superior mesenteric artery and extending 
downward to the region of the renal arteries. Near these tears were numerous 
flat, yellow-white plaques from 3 to 5 mm. in diameter. 

The kidneys together weighed 300 Gm., and contained numerous cysts from 
5 to 15 mm. in diameter that replaced much of the renal parenchyma. The cap- 
sules were slightly adherent to a dark purplish-gray surface that was studded by 
pink-gray and gray-white nodular elevations from 1 to 3 mm. in diameter. The 
cortex was 5 mm. wide and gray-brown, and the markings were obscure. Micro- 
scopically, there were marked hyalinization and lipoid infiltrations of the arteriolar 
walls. The majority of the glomeruli were well preserved, but a few were oblit- 
erated by hyaline material. 

Microscopic Examination . — The flat, circular, depressed area in the ascending 
portion of the aorta revealed typical syphilitic changes and, in addition, the adven- 
titia was irregularly separated from the media. The latter was markedly altered 
in that the normal stratification of the muscle fibers was lacking, and had been 
partially replaced by irregular round areas of myxomatous-like tissue. The 
nuclei in these portions assumed a whorl-like arrangement in the peripheral zones, 
whereas in the central areas their arrangement was irregular and they varied in 
size and shape in that they were elongated, round, triangular or stellate in outline. 
This type of tissue extended toward and formed the inner wall of this portion 
of the ascending aorta and there was no intimal lining present in this area. 

Comment . — In this patient, the clinical manifestations of gradual cardiac 
decompensation extended over a period of about three years. There was a history 
of primary syphilitic infection thirty years previously and. in addition, marked 
hj'pertension with cardiac hypertrophy most likely secondary to the arteriolo- 
sclerosis of the kidneys. In spite of the fact that there were a healed lesion and 
two recent ruptures in the aorta, the patient presented no clinical indications of 
these pathologic conditions. 
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SUMMARY 

In these three instances of spontaneous rupture of the aorta, it is 
to be noted that although the vessel may be free from extensive gross 
inflammatory or degenerative changes, nevertheless, as microscopic 
examination demonstrates, considerable destruction of the vessel wall 
may have occurred in places, and it is at these points that the vascular 
wall has a tendency to tear. However, other conditions must also be 
taken into consideration in that frequently the aorta is the site of exten- 
sive degenerative and inflammatory changes. Nevertheless, spontaneous 
rips do not occur frequently. Sudden increase in the blood pressure as 
the result of renewed physical exertion, excessive exertion and possibly 
the administration of digitalis play important roles in the causation of 
tears in diseased aortas. 

From the foregoing correlation of gross and microscopic alterations 
in the aortic wall, it is obvious that careful microscopic examination is 
necessary in all instances, especially, of the edge of the rupture. Legally, 
the latter observation should be taken into consideration when the lesions 
occur following various amounts of trauma. 

As is so frequently the occurrence in syphilitic aortitis, the Wasser- 
mantr reaction of the blood was negative in two of the three instances 
reported, and in the third there was no examination of the blood by 
either the Kahn or the Wassermann method. 

Most frequently, the rupture of the aorta occurs either \y 2 finger- 
breadths above the aortic cusps or in the region of the ductus botalli, 
whether the condition has occurred spontaneously or following trauma. 
Various reasons for this choice of site have been tendered, but that of 
Rindfleisch 13 is most generally accepted, namely : first, there is a 
fibrous union between the ascending aorta and the pulmonary artery 
which serves as a fixed point, and second, there is an obliteration of the 
ductus arteriosus with fixation of the aortic arch. The portions of the 
aorta surrounding these regions are relatively movable and therefore the 
vessel tears at the two points of fixation. 

That healing can occur following a spontaneous rip of the aorta is 
exemplified in the last reported instance, which microscopically shows a 
healing process characteristic of a wounded or lacerated vessel wall. 

Although this lesion occurs most frequently at the points of fixation 
of the thoracic aorta, the last case presented two tears "below the 
diaphragm. However, the local destruction in these areas was marked 
and the blood pressure was high. 

* 

13. Rindfleisch, E.: Zur Enstehung und Heilung des Aneurysma Dissecans 
Aortae, Virchows Arch. f. path. Anat. 131 : 174 , 1893. 
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CONCLUSIONS 

1. Spontaneous rupture of the aorta occurred in three instances 
\y 2 fingerbreadths above the aortic cusps, and in one of these there 
were two tears of the vessel below the level of the diaphragm. 

2. The gross changes at the site of such a rupture are frequently 
inadequate to explain the tears, but localized microscopic alterations of 
a syphilitic and degenerative nature are marked. 

3. Medicolegally, microscopic examination at the site of the rupture 
is important. 

4. A combination of contributing factors must be taken into con- 
sideration, which include the local destructive process and the conditions 
that increase the blood pressure. The latter may be on an arterio- 
sclerotic. nephritic, functional or therapeutic basis. 



THE STRUCTURAL CHANGES OF THE LIVER IN 
PERNICIOUS ANEMIA 

A CONTRAST BETWEEN RELAPSE AND REMISSION* 

STACY R. MET TIER, M.D. 

BOSTON 

Medical science has taken a great stride with the contribution in 1926 
by Minot and Murphy on the treatment for pernicious anemia with the 
ingestion of large amounts of liver or kidney. This treatment promptly, 
rapidly and with regularity benefits strikingly the health of most patients 
with this disease. The number of red blood cells returns to normal and 
is maintained at that. level if proper amounts of liver or a potent sub- 
stitute are taken. Cohn, with Minot and Murphy and their associates, 1 
showed that an extract of liver produces the same results, and that the 
active principle is probably a nitrogenous base which acts to promote 
the growth of the primitive cells which crowd the bone-marrow in 
relapse. Consequently, a method to relieve the patient with pernicious 
anemia is now known, and something has been learned of the nature of 
the substance essential for recovery. A further advance has been made 
by Castle, 2 who demonstrated that whereas the ingestion of 200 Gm. of 
beefsteak has no effect on pernicious anemia, the anemia may be 
promptly alleviated by the daily feeding of 200 Gm. of beefsteak 
predigested in a normal stomach. This indicates that normal gastric 
juice, although by- itself incapable of such action, is essential for the 
elaboration of this curative substance from meat, and suggests that the 
achylia gastrica which is always present in this disease may be an 
etiologic factor. The primary etiology of pernicious anemia, however, 
remains obscure, and investigators are still in the dark with regard to 
the forces which bring about the various pathologic alterations in the 
body. 

One may speculate on the probable substance or substances essential 
for the maintenance of the normal composition of the blood. Whether 
the changes occurring in pernicious anemia are due to a failure of the 
elaboration of a hypothetic substance or substances, or whether the 
anemia and other bodily changes are due primarily to constitutional or 

* Submitted for publication, April 24, 1929. 

* From the Thorndike Memorial Laboratory of the Boston City Hospital. 

1. Minot, G. R.; Cohn, E. J.; Murphy, W. P., and Lawson, H. A.: Treatment 
of Pernicious Anemia with Liver Extract, Am. J. M. Sc. 175:599, 1928. 

2. Castle, W. B. : Observations on the Etiological Relationship of Achylia 
Gastrica to Pernicious Anemia, J. Clin. Investigation 6:2, 1928. 
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acquired factors, remains to be established. The various links in the 
chain necessary for a complete understanding of the nature of pernicious 
anemia will be obtained only by careful study of the disease from its 
inception through the various stages of relapse, remission and return 
to an apparently normal condition. Among the factors that some inves- 
tigators have thought important in the etiology of the disease is the 
state of the liver; thus, a review of this topic seemed desirable. The 
pathologic histology of the liver in twenty patients not treated with 
liver, and in five treated with liver, who died from intercurrent disease 
while in partial or complete remission, is the subject of this paper. 

It is conceded usually that Combe 3 in 1822 recorded the first case 
that was presumably one of pernicious anemia. His record of the liver 
is that it was light brown. Addison, 4 5 6 neither in his original article 
(1849) nor in his monograph in 1855, r * made any statement as to the 
pathologic changes of the liver. In 1S57, Samuel Wilkes 0 reviewed 
the postmortem observations of a group of cases and was impressed 
by the presence of an increased amount of fat in some, but not in all, of 
the livers. 

The first important contribution to the pathologic condition of the 
liver in pernicious anemia was made in 1877 by Quincke, 7 who noted 
that there was an increased iron content in this organ, to which condition 
he gave the name siderosis. The significance of this, however, was 
masked in his mind by the knowledge that the patient had been treated 
with iron, and he thought that the ingested iron was the cause of the 
siderosis. William Hunter, 8 in 1889, was the first to stress the impor- 
tance of the iron-containing pigment in the liver and other tissues. He 
accumulated data to show that there was a considerable increase in the 
iron content of the liver in pernicious anemia over that normally present 
and an amount in excess of that occurring in most other anemias. 

Textbooks on general pathology state little about the liver in per- 
nicious anemia. They usually record that fatty degeneration may be 
found in some cases, but that siderosis of the liver is a characteristic 

3. Combe, J. S.: History of a Case of Anemia, Tr. Med.-Chir. Soc. Edin- 
burgh, May, 1822. 

4. Addison, T. : Anemia : Diseases of the Suprarenal Capsules, London M. 
Gaz. 43:517 (March) 1849. 

5. Addison, T. : Idiopathic Anemia : On the Constitutional and Local Effects 
of Disease of the Suprarenal Capsules, London, S. Highley, 1855. 

6. Wilkes, Samuel : Cases of Idiopathic Fatty Degeneration, Guv’s Hosp. Rep. 
3:203, 1857. 

7. Quincke, I.: Weitere Beobachtungen iiber pernicioser Anamie, Deutsches 
Arch. f. klin. Med. 20:1, 1877. 

8. Hunter, William : On the Pathology of Blood Destruction within the Liver, 
Tr. Med.-Chir. Soc. Edinburgh, April 1887; Pernicious Anemia, London, Charles 
Griffin & Company, 1901. 
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feature and that foci of focal necrosis may occur. In addition to 
this, one often finds quoted the observation of Meyer and Heineke, 0 in 
1907, that accumulations of myelocytes and erythroblastic cells may be 
found in the liver. Other authorities, except Piney, added nothing 
further in regard to blood formation in the liver in pernicious anemia. 
In 1925, Piney 10 wrote that “in all cases of pernicious anemia it is 
possible to find intravascular islets of pure megaloblastic tissue in the 
hepatic capillaries, and their arrangement is identical with that seen in 
the embryo.” There is but little reference in the literature to the mor- 
phology of the Kupffer cells in pernicious anemia. Moffitt 11 stated 
that hypertrophy of these cells occurs. 

THE LIVER OF PATIENTS DYING IN SEVERE RELAPSE FROM PER- 
NICIOUS ANEMIA 

The observations here recorded were made on twenty patients with 
pernicious anemia who were not given liver therapy and who died with 
profound anemia. 12 The material studied consisted of sections of liver 
from each patient, cut from paraffin blocks and stained with eosin and 
methylene blue (methylthionine chloride, U. S. P.). A general survey 
of the tissue was made with the low power microscope, while the finer 
details were studied with the oil immersion lens. The entire field of the 
tissue was covered during the examination. The examination was con- 
ducted with the following subjects particularly in mind: the size of the 
Kupffer cells and whether they contained pigment and phagocytosed 
red blood cells ; the amount of siderosis of the liver cells ; the presence 
of erythropoiesis ; the occurrence of megaloblasts in the sinusoids and 
the amount of fatty degeneration, focal necrosis and periportal 
infiltration. 

At the time of death the red blood cells in all except two cases 
numbered less than 1,000,000 per cubic millimeter; in two cases the 
count was about 1,500,000 per cubic millimeter. 

Marked enlargement of the Kupffer cells was found in each of the 
twenty cases. The increase in size was due both to an abundance of 
cytoplasm and particularly to a swelling of the nucleus, so that the 
cells bulged well out into the lumen of the capillaries. This enlargement 
was not limited to scattered cells or groups of cells, but was found to 
be characteristic of all the Kupffer cells and was most apparent in those 

9. Meyer, E., and Heineke, A.: Ueber Blutbildung bei schweren Anaemien 
und Leukaemien, Deutsches Arch. f. klin. Med. 88:435, 1907. 

10. Piney, A.: Some Morphological Factors Governing the Incidence of Per- 
nicious Anemia, Proc. Roy. Soc. Med. 18:5, 1925. 

11. Moffitt, H. C. : Studies in Pernicious Anemia, Am. J. M. Sc. 148:817, 1914. 

12. These cases appear in the hospital record prior to 1926, and, therefore^ 
before the introduction of liver therapy. 
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cells which had been cut through the central longitudinal plane rather 
than the periphery. Phagocytosis of red blood cells was present to a 
moderate degree and was recognized by the presence of whole or disin- 
tegrating cells within the protoplasm. The majority of the cells, and 
principally those at the outer two thirds of the lobule, contained a 
yellowish-brown pigment. 

Not infrequently one end of a Kupffer cell was seen to lie free in 
a sinusoid while the other end appeared still to be attached to the reticu- 



Fig. 1. — The liver in pernicious anemia during a severe relapse; X 750. The 
pronounced hypertrophy of the Kupffer cells should be noted. Slight fatty 
degeneration of the liver cells is present. 

lum. Such cells apparently were in the process of desquamation. This 
was made all the more apparent by a study of the cells in the sinusoids, 
in which there were large numbers of phagocytes. Here they appeared 
as a single nucleated, round or oval mass of pink-staining protoplasm. 
There extended from some of the phagocytes a finger-like pseudopod, 
while others were stretched out as a long slender mass within the 
capillary. Cells of this sort were all laden with yellow-brown granules 
of hemosiderin, and with whole and disintegrating red blood cells. 
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A yellowish or yellowish-brown pigment, evidently hemosiderin, was 
also found distributed about the periphery of the lobules of the liver 
and principally in the parenchymatous cells. It was most densely con- 
centrated on the side of the cell adjacent to the bile canaliculi. 

In order especially to compare the state of the Kupffer cells in other 
conditions with those in pernicious anemia, sections of liver were studied 
from subjects who died from various infectious processes. These were 
selected in no way and represented routine autopsy material. Included 
were miliary tuberculosis, chronic bronchitis, tonsillitis, acute peritonitis 
and subacute endocarditis. In addition, sections of liver from a case 
of aplastic anemia and from two cases of myelophthisic anemia were 
studied. In all these cases, the patients had died of a terminal pneu- 
monia. In these livers an occasional hypertrophied Kupffer cell was 
seen, but for the most part the cells were small and slender. A varying 
number of desquamated and phagocytic cells in the sinusoids and slight 
phagocytosis of red blood cells were noted. This reaction, however, was 
a response of the “reticulo-endothelial system” to infection, and the 
hypertrophy of the Kupffer cells was certainly slight in comparison to 
the marked general hypertrophy which occurs in pernicious anemia, 
< although the desquamation of the Kupffer cells and phagocytosis was 
about equivalent. 

In spite of critical examination of the centrally and peripherally 
placed sinusoids, the space between the parenchyma of the liver and 
the reticulum of the sinusoids, and the periportal connective tissue, no 
signs of erythropoiesis were observed in any of the sections from the 
twenty cases. 

It must be borne in mind that in fixed tissues stained with eosin and 
methylene blue, it is difficult to differentiate the various mononuclear 
cells. In seventeen of the twenty cases, a comparatively large cell was 
present in the sinusoids with a moderate amount of blue-staining proto- 
plasm that contained a large round nucleus. The latter was surrounded 
by a definite basophilic membrane which enclosed a moderate amount 
of chromatin with a “spoke-wheel” type of arrangement, giving it a 
reticular appearance; this differentiated it from the monocyte and its 
larger size from the plasma cell. Such cells seemed to be megaloblasts 
and did not occur in clumps but only appeared free in the sinusoids. No 
islets of erythroblastic cells were found such as occur in the liver with 
extramedullary blood formation. 

Fatty degeneration of varying degrees was seen in seven of the cases 
studied, but the process was never extensive. In seven cases, foci of 
necrosis were observed, while four showed a slight degree of chronic 
passive congestion. Fatty degeneration and focal necrosis, however, are 
not specific features of pernicious anemia as similar changes occur in 
many other conditions. 
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Periportal infiltration of lymphocytes and plasma cells with an 
occasional polymorphonuclear eosinophil were found in seven cases. 
This condition probably is not of any great significance, but should not 
be confused with myeloid metaplasia. 

THE LIVER OF PATIENTS TREATED WITH LIVER WHO DIED FROM 
INTERCURRENT DISEASE DURING REMISSION 

Several sections of liver were studied from each of five patients who 
died while in a stage of remission of pernicious anemia produced by 
liver therapy. The sections were prepared and inspected in the same 
manner as those from the former group. The salient facts pertinent 
to the state of the liver regarding these five cases of typical pernicious 
anemia are recorded below. 

Case 1. — A white man, aged 57, had a red blood count of 655,000 per cubic 
millimeter and bronchopneumonia at the time of entry to the hospital. Raw liver 
pulp derived from 250 Grn. of liver was given that day. On the subsequent days 
until death the patient was fed liver pulp from about 550 Gm. of liver. On the 
sixth day, the reticulocytes had risen from 0.4 to 18 per cent. Despite a trans- 
fusion of blood and symptomatic therapy the pneumonia became more extensive, 
and on the eighth day, at which time the reticulocytes amounted to 23 per cent, 
the patient died. 

Case 2. — A white woman, aged 60, first entered the hospital three years before 
death, with typical pernicious anemia. She was put on an adequate liver diet, 
and in due time her blood returned to essentially normal. A year before death 
she decided to reduce her weekly ration of liver to an amount derived from three 
quarters of a pound. A month before death severe diarrhea developed, and at 
this time she stopped taking liver. Acute bronchitis and acute cystitis were present 
when she entered the hospital for the last time. The hemoglobin content was 26 
per cent, and the red blood cells numbered 992,000 per cubic millimeter. The 
reticulocytes numbered 0.8 per cent. She was given daily doses of liver extract 
no. 343 derived from 400 Gm. of liver. On the ninth day, the reticulocytes had 
risen to 17 per cent. Pneumonia developed, and the patient died on the eleventh 
day after the doses of liver extract were commenced. 

Case 3. — A white woman, aged 58, entered the hospital with profound anemia. 
She was put on a liver diet, and the blood showed prompt improvement. Five 
months later she was brought back to the hospital in a dying condition, suffering 
from lobar pneumonia of which she died two days later. The day before death 
the red blood cells numbered 3,700,000 per cubic millimeter and the hemoglobin 
content was 70 per cent. 

Case 4. — A white man, aged 57, entered the hospital with a red blood cell count 
of 1,600,000 per cubic millimeter; the hemoglobin content was 35 per cent. The daily 
administration of the pulp from 300 Gm. of raw liver was followed by a reticulo- 
cyte response of 19 per cent on the seventh day and a rapid rise in the concentration 
of the red blood corpuscles. He maintained an adequate liver diet at home with 
evidence that the number of red blood cells became normal. Thirteen months 
later, he was brought to the hospital in a dying condition, at which time the blood 
appeared normal ; he died the following day from a widespread phlebitis involving 
the iliac veins, vena cavae and mesenteric veins. 
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Case 5— A man, aged 65, had had a partial prostatectomy eight years before the 
present entry. One and a half years before death, it was necessary to remove more 
of the prostate because of progressive obstruction, and he was found to have some 
urinary infection. Evidence of malignancy was not obtained from the examination 
of the tissue. It was learned at this time that for the past six months he had 
some numbness of the hands, and he said that he had “much dyspepsia” all his life. 
Studies revealed that he had symptoms and signs typical of pernicious anemia. 
The red blood cells numbered 2,400,000 per cubic millimeter, and the hemoglobin 
content was 60 per cent. He was put on a diet of liver extract no. 343, and 



Fig. 2. — The liver in pernicious anemia during a remission. The Kupffer cells 
appear normal and are short and slender. 

within two mouths the red blood cells amounted to 5,500,000 per cubic millimeter, 
and the hemoglobin content was 95 per cent. The red blood cells remained at a 
normal level until two months before death when they numbered 4,000,000 per 
cubic millimeter. Three weeks before his death from lobar pneumonia, the red blood 
cells numbered 4,500,000 per cubic millimeter. At autopsy, a carcinoma of the 
prostate with invasion of local tissues was found. 

These cases, therefore, represent different stages and degrees of 
remission of pernicious anemia at the time of death. In two cases the 
remission had just commenced. In one patient, who was treated five 
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months, either the red blood cells had fallen rapidly before death owing 
to infection, or the patient had taken insufficient liver and had thus not 
had a complete remission. She was, however, in a state of at least 
moderate remission. The two other patients died when their blood 
was essentially normal. 

COMMENT 

The most striking distinction between the livers of the patients 
treated with liver and those not so treated was the difference in the 
size of the Kupffer cells. These cells were much larger in those patients 
who had not received liver than in any of those who had received liver. 
In the two patients showing a beginning remission, a moderate number 
of Kupffer’s cells containing pigment was enlarged, whereas those not 
containing pigment appeared of normal size, except for an occasional 
cell that bulged into the capillary. In the patients with essentially normal 
blood at the time of death, the difference in the size of the Kupffer 
cells was more striking, for most of the cells were short and slender 
while only an occasional pigment-containing cell or a rare pigment-free 
cell appeared enlarged. The speed with which the Kupffer cells return 
to normal size after treatment with liver is suggested by the first two 
cases, since death occurred within the first eleven days of remission. 
This observation is of interest in connection with Peabody’s 13 studies 
on the bone-marrow obtained by puncture during life. With the onset 
of remission he found a decrease in the number of megaloblasts, a cell 
supposedly arising from the “reticulo-endothelial cell” of the bone- 
marrow and increasing numbers of normoblasts. Some idea of the 
time required for the development of hypertrophy of the Kupffer cells 
can be gained, perhaps, from the study made of the following case. 

Case 6. — A man, in the sixth decade of life, in October, 1925, had a remission 
of pernicious anemia produced by liver therapy, following which the erythrocyte 
count remained between 4,500,000 and 5,900,000 per cubic millimeter for two years. 
On Oct. 11, 1927, the red blood cells numbered 5,000,000 per cubic millimeter, 
and the hemoglobin content was 80 per cent. Increasing symptoms and signs of a 
pyelonephritis caused the patient to take practically no liver after about Sept. 1, 
1927. His health failed rapidly, and the number of red blood cells fell to 2,200,000 
per cubic millimeter four days before his death on Nov. 12, 1927. Autopsy showed 
very small kidneys with chronic nephritis and pyelonephritis as the chief cause 
of death. 

This’ case, therefore', • is'-one in which relapse occurred during the 
month prior to death. Examination of the liver showed marked gen- 
eralized hypertrophy of the Kupffer cells similar to that found in the 
twenty untreated patients. 

13. Peabody, F. W. : The Pathology of the Bone Marrow in Pernicious 
Anemia, Am. J. Path. 3:179, 1927. 
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If hypertrophy of the Kupffer cells can be interpreted as indicative 
of increased activity, the observations given are of interest in connection 
with the ideas of jungmann, 14 Muller 15 and others that the entire 
“reticulo-endothelial system” may be hyperactive in pernicious anemia. 

Phagocytosis of red blood cells and desquamation of Kupffer’s cells 
in the sinuses of the liver occur in pernicious anemia. The degree of 
this activity, however, is not in excess of that occurring in the liver in 
patients dying of an infectious disease, or a severe type of anemia other 
than pernicious anemia. It also is no greater during relapse than during 
remission in pernicious anemia. Phagocytic activity of the Kupffer 
cells may be a terminal event. This is suggested because of Peabody's 16 
observations that phagocytosis in the bone-marrow is more evident at 
autopsy than in material obtained by biopsy. 

Siderosis of the liver was found in both patients treated with liver 
and in those treated by other measures. The chief difference was one 
of degree. In the group not treated with liver, the pigment was found 
in the outer two thirds of the lobule, whereas, in the livers of the two 
patients who died when their blood appeared normal, the pigmentation 
was limited to the outer one third. This suggests that some of the 
pigment had been utilized in the manufacture of red blood cells, and that 
which remained represented the storage of pigment which had been 
formed in excess during relapse. 

The question of blood formation in the liver in pernicious anemia 
is of much interest. Piney 17 stated that in pernicious anemia the liver 
is the only focus of megaloblast production, and he did not consider that 
this takes place in the bone-marrow. He concluded that the disease 
can occur only in persons who have a remnant of the megaloblastic tissue 
from fetal life in the liver. If this were the case, such tissue should 
be found during remission as well as during relapse in pernicious 
anemia. This observation of Piney has not been confirmed in this 
study. In 1905, Gulland and Goodall 18 examined sections of liver from 
seventeen cases of pernicious anemia. In eight of these they found “giant 
cells indistinguishable from those of the bone marrow, and the presence 


14. Jungmann, P. : Ueber die Wirkungsweise der Leberdiat bei der perniziosen 
Anamie, Klin. Wchnschr. 7:441, 1928. 

15. Muller, G. L.: The Influence of Liver and Meat Diets on the Bone 
Marrow and the Regeneration of Red Blood Cells and Hemoglobin Am T 
Physiol. 82:269, 1927. 


16. Peabody, F. W., and Broun, G. O.: Phagocytosis of Erythrocytes in the 
Bone Marrow with Special Reference to Pernicious Anemia Am. J. Path 1:169' 
1925. Peabody (footnote 13). 

17. Piney, A.: Recent Advances in Haematology, Philadelphia, P Blakiston’s 

Son & Company, 1928; footnote 10. • ‘ 

IS. Gulland, G. L„ and Goodall, A.: Pernicious Anemia: A Histological 
Mudy of Seventeen Cases, J. Path. & Back 10:125, 1905. 
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of large numbers of red cells, often nucleated, in the liver sinusoids.” 
This suggested to them that in some cases parts of the liver may revert 
to its fetal function of blood formation. Meyer and Heineke !> believed 
that blood formation occurred in the liver in some cases of pernicious 
anemia. They described the presence of mononuclear eosinophilic cells 
as well as a few large, protoplasm-rich, mononuclear cells, which they 
considered were probably neutrophilic myelocytes. Normoblasts were 
not found. That blood formation in pernicious anemia occurs elsewhere 
than in the bone-marrow is doubted by other observers. Schridde, 10 
among other investigators, considered Meyer and Heineke’s conclusions 
incorrectly drawn. Warthin 20 found no evidence of red blood cell 
formation in the lymphatic or hemolymphatic glands, but did not report 
on the liver. He believed that the presence of nucleated red cells in 
the sinuses could be explained by their presence in the circulating blood. 
The evidence from previous studies of blood formation in the liver in 
pernicious anemia, therefore, is not convincing. The observations 
recorded in this paper also give no support to such an idea, and as 
suggested by other investigators, it appears that the presence of megalo- 
blasts in the liver of pernicious anemia is merely the result of their 
presence in the circulating blood. 

SUMMARY 

A contrast study was made of the histology of the livers from 
twenty patients with pernicious anemia not treated with liver who died 
during relapse, and from five patients treated with liver who died from 
intercurrent disease while the anemia was in partial or complete 
remission. 

The livers from the twenty patients who died during relapse showed 
the following : 

1. Pronounced general hyperatrophy of the Kupffer cells was noted. 

2. Desquamation of Kupffer’s cells and phagocytosis of red blood 
cells were obvious, but were not more excessive than in other severe 
types of anemia or in infectious diseases. 

3. Siderosis was marked in the liver cells and moderate in the 
Kupffer cells. 

4. There was fatty degeneration in seven of the cases ; necrosis and 
periportal infiltration with lymphocytes and plasma cells were present 
in four of these cases and also in three other cases. 


19. Schridde, H. : Ueber Regeneration des Blutes unter Normalen und Krank- 
haften Verhaltnissen, Centralbl. f. allg. Path. u. path. Anat. 14:865, 1908. 

20. Warthin, A. S. : Pathology of Pernicious Anemia, with Special Reference 
to Changes Occurring in the Hemolymph Glands, Am. J. M. Sc. 124:674, 1902. 
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The livers from the five patients who died in remission showed the 
following : 

1. The Kupffer cells were of normal size, except for a relative 
few, which contained pigment. There was indirect evidence that this 
return to normal occurred within the first ten days of remission. 

2. The desquamation of Kupffer’s cells and the phagocytosis of red 
blood cells were equivalent in degree to that found during relapse. 

3. Siderosis equivalent in degree to that present during a relapse was 
noted in cases of early remission. In the two patients whose blood 
appeared normal at death a slight degree of siderosis was present. 

In contrast to Piney’s observations, blood formation in the liver 
was not found in any of the twenty-five patients. Megaloblasts occurred 
free in the sinusoids of the liver in the patients who died during a 
relapse. 



HISTOLOGIC CHANGES IN THE SPLEEN IN EARLY 
CONGENITAL SYPHILIS 

WITH SPECIAL REFERENCE TO THE ORIGIN OF ANEMIA IN THIS 

DISEASE * 

C. J. WATSON, M.D., Pii.D. 

MINOT, N. I). 

The spleen in congenital syphilis has been the subject of considerable 
discussion throughout the literature, relatively little of which has con- 
cerned histologic change. In an exhaustive review on the pathologic 
anatomy of congenital syphilis presented before the German Pathological 
Society in 1928, Schneider 1 emphasized that changes in the spleen vary 
considerably, since the causes of its enlargement are composite, and more 
an indirect than a direct result of the syphilitic infection. Schneider 
observed that these nonsyphilitic changes include passive congestion, 
destruction and formation of blood and degenerative change. The more 
specific changes are represented by increase and thickening of reticulum, 
deposit of blood pigment or lipoid, vascular lesions of infiltrative or 
proliferative type, gummas and perisplenitis. Lubarsch, 2 according to 
Schneider, recognized three distinct types of splenic enlargement, based 
on histologic appearance: (1) passive congestion only, (2) proliferation 
of the reticulum and thickening of the trabeculae and (3) marked 
increase in size of malpighian corpuscles. 

Considerable attention has also been given to the occurrence of severe 
anemias, leukemoid changes or both, with congenital syphilis. Hirsch- 
feld 3 pointed out the similarity of these conditions to von Jaksch’s 
disease (anemia pseudoleukemica or pseudoperniciosa infantum). His- 
tologic changes in the spleen in the latter disease are usually character- 
ized by myeloid metaplasia and pulp hyperplasia according to Naegeli 4 

* Submitted for publication, May 17, 1929. 

* From the Department of Pathology, University of Minnesota, and the 
Northwest Clinic, Minot, N. D. 

1. Schneider, P. : Ueber die Organveranderungen bei der angeborenen Friih- 
syphilis, Verhandl. d. deutsch. path. Gesellsch. 23:177, 192S. 

2. Henke, Friedrich ; and Lubarsch, Otto : Handbuch der speziellen patholo- 
gischen Anatomic und Histologie, Berlin, Julius Springer, 1927, vol. 1 ; cited by 
Schneider. 

3. Hirschfeld, H., in Die Krankheiten des Blutes und der Blutbildenden 
Organe (Enzyklopaedie der klinische Medizin), Berlin, Julius Springer, 1925, 
vol. 1, p. 152. 

4. Naegeli, O., in Die Krankheiten des Blutes und der Blutbildenden Organe 
(Enzyklopaedie der klinische Medizin), Berlin, Julius Springer, 1925, vol. 1, p. 9. 
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and Eppinger. 5 Schridde 6 observed that the same changes are often 
present in the spleen in congenital syphilis. Warthin 7 studied three 
instances of early congenital syphilis, showing -leukemoid blood pictures, 
and was able to make certain that these cases were not leukemic, by 
virtue of marked increase of stroma and disappearance of the follicles 
in the spleen, changes which he considered characteristic of congenital 
syphilis. 

Various theories have been discussed regarding the pathogenesis 
of anemias in congenital syphilis. Frank 8 divided these anemias into 
two groups, the one mild without other prominent characteristics, the 
second severe and accompanied by visceral changes, particularly splenic 
enlargement. Frank correlated decreasing hemoglobin and red blood 
cell values with increasing size of the spleen and liver, and implied that 
the spleen is of etiologic importance. Samberger, 9 however, in discussing 
the origin of jaundice and anemia, did not mention the spleen as a causa- 
tive factor, but held the belief that the jaundice was due partly to 
therapeutic mercury, and partly to a syphilitic disease of the liver. 
French and Turner 10 reported a case of considerable interest in this 
regard, the important observations in which may be repeated briefly : 
A boy, aged 5 years, had had anemia since he was 9 months of age. 
The spleen was definitely enlarged. The Wassermann reaction was 
repeatedly positive. The hemoglobin content was 20 per cent ; red blood 
cells, 1,900,000, and white blood cells, 21,000. The clinical diagnosis 
was: anemia pseudoleukemia infantum (von Jaksch’s). Long continued 
antisyphilitic therapy produced no benefit. Following splenectomy, 
without further medication, the hemoglobin content rose to 85 per cent, 
and apparent cure was effected. 

In a recent histologic study 11 of seventy spleens from patients with 
various diseases, particular attention was given to four, three of which 
were from definite cases of congenital syphilis, and the fourth probably 
so. Changes of an unusual character were seen in these spleens, and in 

5. Eppinger, H. : Die Hepato-Lienalen Erkrankungen, Berlin, Julius Springer 
1920. 

6. Schridde, H., in Aschoff, L. : Pathologische Anatomie, Jena, Gustav 
Fischer, 1923. 

7. Warthin, A. S. : Congenital Syphilis Simulating Leukemia and Splenic 
Anemia (Banti’s Disease), Internat. Clin. 4:60, 1910. 

8. Frank, M.: Zur Klinik der Andmie kongenital luetischer Sauglinge, 
Monatschr. f. Kinderh. 31:470, 1926. 

9. Samberger : Pathogenese der syphilitischen Anamie und des syphilitischen 
Ikterus, Arch. f. Dermat. u. Syph. 67:89, 1903. 

10. French, H., and Turner, D. : Case of Splenic Anemia Treated by Splenec- 
tomy, Proc. Roy. Soc. Med. (clinical section) 7:77, 1913. 

11. Unpublished thesis submitted to the faculty of the University of Minnesota 
“ Par !n a L fUlfilment 0i the rcqi!irements for die degree of Doctor of Philosophy, 
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the following paragraphs these will be described, in each case preceded 
by a brief clinical and gross pathologic abstract. 

CHARACTERISTIC OBSERVATIONS 

Case 1. — An infant boy, aged 2)4 months, bad respiratory difficulty at the 
age of 2 months. There was a moderate degree of jaundice. The liver and spleen 
were large. The abdominal veins were dilated. The hemoglobin content was SO 
per cent; erythrocytes, 2,520,000; leukocytes, 22,000, and lymphocytes, 75 per cent.' 
There were frequent normoblasts in blood smears, often with multiple nuclear 
buds. The serum bilirubin was increased (indirect van den Bergh reaction). 
The Wassermann reaction was positive. (The Wasscrmann reaction of the 
mother was positive also.) The weight of the spleen at necropsy was 39 Gm. 

The spleen was fixed hv the injection of Helly’s fluid (technic described by 
Watson’ 2 ). The sections were stained with hematoxylin and eosin, and Wright’s” 
technic was employed for the tissue. Sections were also stained for hemosiderin, 
the ferricyanides and ferrocyanides of potassium with hydrochloric acid being 
used, and they were counterstained with hematoxylin and eosin. 

The splenic sinuses were prominent, usually wide and congested ; their struc- 
ture was well preserved. Numerous cells were present in the sinuses, among 
which macrophages were frequent. Normoblasts were present in considerable 
number both in the sinuses and in the remaining pulp spaces. These were best 
recognized in the preparation stained with Wright’s technic. Frequent lympho- 
cytes and occasional polymorphonuclear leukocytes were seen. There was no 
evidence of myeloid metaplasia. The large free phagocytes, as well as the sinus 
endothelial cells, contained both red blood cells and hemosiderin more or less 
uniformly. Both normoblasts and mature erythrocytes were phagoevtosed. The 
reticular cells of the pulp contained relatively small amounts of hemosiderin, and 
phagocytosis of red blood cells was not observed except in sinus cells. Moderate 
proliferation of the reticular cells of the pulp was noted. 

Case 2. — An infant boy, aged 2)4 months, took feedings poorly from birth. 
The symptoms included vomiting, diarrhea and fever. There was a history of 
general paresis in the father. Observations in the blood were first recorded 
shortly after an extensive accidental bur.u : the hemoglobin content was 44 per 
cent; erythrocytes, 2,890,000, and leukocytes, 72,000. Frequent immature myeloid 
cells were noted (leukoblasts, promyelocytes, myelocytes). There were many 
normoblasts. Anisocytosis, poikilocytosis, polychromasia and hypochromasia were 
observed. Four days following the burn the leukocytes numbered 16,000, with 
occasional myelocytes. The hemoglobin content was 35 per cent ; erythrocytes, 
2,000,000. At necropsy the organs showed no evidence of leukemia. Bilateral 
bronchopneumonia was present. The spleen weighed 45 Gm. There was no evi- 
dence of disease of the liver or pancreas. The epiphyses were not examined. 
The Levaditi stains gave negative results. 

The spleen was fixed in Helly’s fluid. Paraffin sections were cut at 5 microns, 
and stained with hematoxylin and eosin, with Wright’s stain and for hemosiderin. 
The sinuses were prominent and fairly wide, and contained large numbers of 
erythrophages. There was moderate congestion of the pulp with some diffuse 
proliferation of the reticular cells. Many normoblasts were seen, often with mul- 

12, Watson, C. J. : Histologic Variations in Diffuse Splenic Fibroses, Folia 
haemat., to be published. 

13. Wright, J. H. : Histogenesis of the Blood Platelets, J. Morphol. 21:263, 
1910. 
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tiple nuclear buds both in the sinus lumina and in the pulp spaces. Again, these 
were best recognized in the Wright stained sections. There was marked hemo- 
siderosis, limited almost exclusively to the sinus macrophages. The sinus endo- 
thelial cells were also phagocytic and contained both hemosiderin and red blood 
cells. The latter often contained nucleated red blood cells or erythrocytes. There 
was no evidence of myeloid metaplasia. The lymphocytes were increased, and 
occasional polymorphonuclear leukocytes were observed. 



Fixation by injection of Helly’s fluid. Camera lucida drawing X approxi- 
mately 300 (Wright’s stain). Marked erythrophagocytosis, congestion of sinuses 
and increase of lymphocytes. Normoblasts are difficult to recognize in the absence 
of color, but usually have a wider and less deeply staining cytoplasmic rim. 

Congenital syphilis could only be suspected in the foregoing instance. 
Unfortunately, it was not possible to obtain blood from the mother for a 
Wassermann test. The appearance of the spleen was almost identical 
with that in the preceding case. The anemia undoubtedly existed prior 
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to the severe burn, which, however, was probably the cause of the leuke- 
moid blood picture. 

Case 3. — An infant boy, aged 3 weeks, had a distended abdomen, a large spleen 
and a palpable liver. There was extreme pallor. The hemoglobin content was 24 
per cent; leukocytes, 31,000, and lymphocytes, 80 per cent. The Wassermann 
reaction was positive. Necropsy revealed syphilitic epiphyses and intralobular 
cirrhosis of the liver; the spleen weighed 45 Gm. Levaditi stains were positive 
on various tissues. 

The spleen was fixed in a diluted solution of formaldehyde U.S.P. (1:10). 
Paraffin sections were cut at 7 microns and stained with hematoxylin and eosin, 
and for hemosiderin. There was moderate congestion of the pulp spaces. The 
sinuses were prominent, and contained numerous macrophages, as well as lympho- 
cytes, and red blood cells. The large phagocytes contained both erythrocytes and 
large amounts of hemosiderin. Little was present elsewhere. Normoblasts were 
frequently observed, both free and in phagocytes. There was moderate prolifera- 
tion of the reticular cells of the pulp. 

Case 4. — An infant girl, aged 8 weeks, had a papular eruption over the skin, 
rhagades about the mouth and splenomegaly. Results of examinations of the 
blood were not recorded. There was temporary improvement after syphilitic 
therapy. 

Necropsy revealed syphilitic osteochondritis and interstitial pancreatitis. The 
spleen weighed 76 Gm. 

The spleen was fixed in a diluted solution of formaldehyde U.S.P. (1:10). 
Paraffin sections were cut at 7 microns and stained with hematoxylin and eosin, 
and for hemosiderin. 

There was moderate diffuse proliferation of the reticular cells of the pulp. 
The sinuses were prominent and contained frequent clumps of free cells, including 
lymphocytes, red blood cells and macrophages. The latter contained both erythro- 
cytes and hemosiderin. Free sinus endothelial cells were also noted. Normoblasts 
were of frequent occurrence both in the pulp spaces and in the lumina of the sinuses. 
Hemosiderin was not increased to the extent observed in the three previous 
instances, although it was present in considerable amount, largely in phagocytes, 
and to a lesser extent in the pulp spaces. 

COMMENT 

Although destruction of the blood has been mentioned in the litera- 
ture as one of the nonsyphilitic changes occurring in the spleen in con- 
genital syphilis, I have not found any description of such marked 
erythrophagocytosis and hemosiderosis as were observed in the instances 
reported here. No emphasis has been placed on the occurrence of such 
changes, nor on their relationship to the severe anemias which are com- 
monly present in congenital syphilis. 

The histologic appearance varied but slightly in each of the four 
spleens described. Numerous macrophages were characteristic, con- 
taining both nucleated and mature red blood cells and large amounts of 
hemosiderin. The phagocytes were almost wholly in the sinuses ; 
attached sinus endothelial cells were also phagocytic. Normoblasts were 
of frequent occurrence. Evidence was lacking to prove that these were 
of local origin, and other signs of myeloid metaplasia were absent. 
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In three of the foregoing instances severe anemias were prominent 
during life; the characteristics of the blood were not recorded in the 
fourth. In one of the three patients with anemia, syphilis was not 
proved to be present although it was strongly suggested. In both 
instances in which the blood picture was studied, the anemia was of a 
definitely regenerative type, while in one bilirubinemia was present, and 
the van den Bergh reaction was indirect. These observations, together 
with the histologic changes in the spleens as described, constitute evidence 
that the anemias were hemolytic, and imply that the spleen plays an 
important role in their origin. 

CONCLUSION 

Extensive destruction of the blood may occur in the spleen in con- 
genital syphilis, and is probably an important factor in the production of 
anemia. Marked erythrophagocytosis and hemosiderosis is observed as 
evidence of this destruction. The macrophages are largely of sinus 
endothelial origin, and fixed sinus endothelial cells are also phagocytic. 



THE EFFECT OF ALUMINUM ON MAMMALIAN 

BLOOD AND TISSUES * 

FLORENCE B. SEIBERT, Ph.D. 

AND 

H. GIDEON WELLS, M.D. 

CHICAGO 

There is comparatively little to be found in the literature concerning 
the effects of alum on the mammalian organism, when administered 
either in large doses or in small doses for long periods. We have 

therefore undertaken a series of experiments to secure information 

concerning the toxic effects of aluminum, especially in the form of alum 
(sodium aluminum sulphate). Two methods of attack were used. In 
the first, aluminum compounds were injected intravenously, and the 
effects on the blood cells, on the formation of antibodies and on the 
tissues were noted. These experiments demonstrated that markedly 
toxic effects resulted when the aluminum ion was put directly in contact 
with body tissues. To learn whether aluminum administered by mouth 
can be absorbed sufficiently to. produce similar effects, aluminum com- 
pounds were fed in small doses over an extended period of time, and 
finally large single doses were fed at one time. When effects followed 
ingestion of the aluminum compounds similar to those caused by direct 
injection, the conclusion seemed warranted that the aluminum ion is 
able to pass through the alimentary tract and is then able to do damage 
to the tissues. 

It has been contended that aluminum, as it is commonlv eaten in 
the largest amounts, that is, in the form of food prepared with alum 
baking powder, is in an insoluble form which resists absorption and 
passes on through the alimentary tract as inert material. Evidence, 
however, has been brought to light showing that this may not be 
altogether the case. Steel, 1 in 1911, showed that aluminum in alum 
baking powders was not rendered wholly insoluble in the baking process 
and that it was found in the blood of dogs that ate biscuits made with 
the powder. Kahn 2 also showed that aluminum was absorbed into 
the blood stream after ingestion of aluminized biscuits. Much was 
eliminated in the urine and feces, but a considerable amount was dis- 
tributed in the various tissues of the body. Aluminum was found by 

* Submitted for publication, April 16, 1929. 

* From the Otho S. A. Sprague Memorial Institute and the Department of 
Pathology of the University of Chicago. 

1. Steel, M. : Am. J. Physiol. 28:94, 1911. 

2. Kahn, Max: Biochem. Bull. 1:235, 1911-1912. 
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Balls 3 in the blood of men fed aluminized biscuits. Evidence was 
submitted by Myers and Killian 4 that from 2 to 20 per cent of the 
aluminum compounds ingested in baking powder residues was found 
in soluble form and a smaller proportion in solution in the gastric 
contents of eighteen subjects. Somewhat similar observations were 
made on the solubility of aluminum in the duodenal contents of four 
subjects. 

The French investigators Schaeffer, Fontes, LeBreton, Oberling 
and Thivolle 5 6 recently found that aluminum phosphate, as it is found 
in some baking powders, is soluble both in vitro and in vivo in the hydro- 
chloric acid of the gastric juice. Furthermore, it is not reprecipitated 
in the duodenum by the alkaline pancreatic juice when the chyme is 
neutralized. Bile prevents this (precipitation) in an as yet undetermined 
manner. 

Mull, Morrison and Myers, 0 using the aurin reaction of Hammett 
and Sottery, 7 reported finding less than 0.2 mg. aluminum per hundred 
cubic centimeters in the blood of thirteen hospital patients with mis- 
cellaneous diseases and in pig’s blood. Recently Myers, Mull and Mor- 
rison 8 9 reported the aluminum content of rat liver, per hundred grams, 
to be: 0.130 mg. in control rats; 0.161 mg. in rats fed aluminum; 0.063 
mg. in rats fed an aluminum-free diet, and 8.2 mg. in rats receiving 
intraperitoneal injections of aluminum. They found the aluminum 
content of dog liver per hundred grams, to be 0.150 mg. in control dogs 
and .0.266 mg. in dogs receiving aluminum. In the autopsy material 
from man they found the following amounts of aluminum per hundred 
grams of tissue: in the heart, 0.225 mg.; in the brain, 0.203 mg.; in 
the liver, 0.074 mg, and in the gallbladder with bile, 0.069 mg. From 
their data, they concluded 0 that traces of aluminum are present in the 
tissues normally and that the amount is slightly increased on a diet 
containing considerable aluminum. The growth curves of animals 
receiving aluminum, however, compare well with those of the controls, 
the only difference being that the rats fed aluminum showed a slightly 
greater initial growth. They further concluded 10 that when aluminum 
compounds are administred orally to dogs, the absorption of the alumi- 
num is slight. 


3. Balls, A. K. : Dissertation, Columbia University, New York. 

4. Myers, V. C., and Killian, J. A.: J. Biol. Chem. 78:591, 1928. 

5. Schaeffer, G. ; Fontes, G. ; LeBreton, E. ; Oberling, C., and Thivolle, L. : 
Bull. Soc. d'hyg. aliment. 16:1 and 49, 1928. 

6. Mull, J. W.; Morrison, D. B., and Myers, V. C. : Proc. Soc. Exper. 
Biol. & Med. 27:476, 1927; J. Biol. Chem. 78:595, 1928. 

7. Hammett, L., and Sottery, C. T. : J. Am. Chem. Soc. 47:142, 1925. 

19 ? 8 8 ‘ MyCrS ’ V ' C ’ MU11 ’ J ' W " and Morrison - D - B - : J • Biol. Chem. 78:595, 

9. Myers, V. C., and Mull, J. W. : J. Biol. Chem. 78:605 1928 

10. Myers, V. C„ and Morrison, D. B. : J. Biol. Chem.,’ 78:615, 1928. 
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There have been numerous claims that aluminum is not absorbed 
into the blood stream following oral ingestion, such as the report by 
Taylor . 11 In a recent study, McCollum, Rask and Becker , 12 with the 
use of a spectroscopic method for determining aluminum, were 
unable to demonstrate that aluminum is a constituent of either plant or 
animal matter, and stated that compounds of this element are not 
absorbed out of the stomach or intestinal tract when present in the 
diet. This is not in agreement with the results of Mull, Morrison and 
Myers and others and can scarcely be accepted until repeated and 
confirmed. 

EFFECTS OF INTRAVENOUS INJECTIONS 
OF ALUMINUM 

Rabbits were used in all the experiments. The effects of aluminum' 
on the number of red and white blood corpuscles, on the relative pro- 
portions of the different leukocytes, on the fragility or the resistance of 
the red cells to hemolysis with saponin and hypotonic salt, on the 
percentage of hemoglobin, on the body weight and on the histology of 
the various tissues, as well as the clinical symptoms, were noted. 

The investigations in this part, dealing with intravenous injections 
of aluminum compounds, were divided into two types of experimenta- 
tion : One dealt with the effects following intravenous injection of 
small daily doses of different aluminum compounds over an extended 
period of time. The other dealt with the effects following intravenous 
injection of a single large dose or a few large doses, in order that we 
might determine the amount of sodium aluminum sulphate that can be 
tolerated at one time. 

TECHNIC 

The red cell count and the total and differential leukocyte counts were made 
in the usual manner in a Levy counting chamber, before any injections were given 
and at frequent intervals thereafter. These counts were made before the rab- 
bits were fed their daily ration. Two counts were made in every case reported 
in this paper and the average recorded. No numbers were accepted that varied 
more than from 300,000 to 500,000 erythrocytes or 1,000 leukocytes. The per- 
centage of hemoglobin was determined by the Sahli method, and the fragility 
of the corpuscles was studied by determining the degree of hemolysis with sapo- 
nin and hypotonic salt solutions. 

The hemolytic methods used were those described by Bigland, 1= with modifi- 
cations. For example, a series of six tubes was set up, containing the following 
amounts of 0.8 per cent sodium chloride: 1.4, 1.5, 1.6, 1.7, 1.8 and 1.9 cc. Then 
1 cc. of a 1 per cent solution of sheep’s blood made in saline solution was added 
to each tube. And, lastly, the following amounts of a 0.01 per cent saponin saline 


11. Taylor, A. E. : Alum in Foods, Bull. 103, U. S. Dept, of Agric., 1914. 

12. McCollum, E. V.; Rask, O. S., and Becker, J. E. : J. Biol. Chem. 77:753, 
1928. 

13. Bigland, A. D. : Quart. J. Med. 7:369, 1914. 
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solution were added: 0.6, 0.5, 0.4, 0.3, 0.2 and 0.1 cc., making a total of 3 cc. 
in each tube. Each tube was shaken well and allowed to stand at 37.5 C. for, 
two hours and then over night at room temperature. The following day, the 
amount of hemolysis was read by noting the last tube in which complete hemol- 
ysis had occurred. By comparing, in this manner, the number of cubic centi- 
meters of a standard saponin solution required to hemolyze completely a definite 
amount of blood of a rabbit before treatment, with the amount required after 
treatment, it was possible to determine whether the fragility of the blood cells 
was increased or decreased. It was found that the weaker (1 per cent) solu- 
tion gave more clearcut readings than did a stronger (5 per cent) solution, and 
still the absolute values obtained in the two cases were identical. 

The determination of the fragility of the red cells by means of the hypo- 
tonic salt solution was similar in process. A series of nine tubes was 
set up containing the following amounts of physiologic solution of sodium 
chloride: 1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8 and 2 cc. To each was added 1 cc. of 
a 1 per cent solution of whole blood made with saline solution, and then dis- 
tilled water sufficient to make a volume of 3 cc. The resulting percentage of 
saline, which was just sufficient to produce complete hemolysis, could be easily 
calculated and was reported accordingly. 

At first, an attempt was made to determine the hemolysis of blood cells 
washed free from serum, but the excessive bleeding that was necessary to secure 
adequate amounts for this determination had deleterious effects on the rabbits 
and greatly complicated the results due to the aluminum solutions. Hence this 
test was eliminated. The few preliminary experiments performed, however, 
showed that washed blood cells of normal rabbits are slightly less resistant to 
hemolysis by saponin than are the blood cells when mixed with their normal 
serum, a result which confirms the work of M’NeilT There seemed to be no 
difference in hemolysis with hypotonic salt solution between washed and 
unwashed cells. 

INTRAVENOUS INJECTIONS OF SMALL DAILY DOSES 

Rabbits were each given a daily intravenous injection of from 5 to 
10 cc. of an aluminum solution containing an amount of aluminum 
which would be comparable with the amount found by Kahn in the 
blood stream of dogs that had been fed aluminized biscuits. For 
example, he found an average of 1.7 mg. of aluminum, determined as 
A1„0 3 , per hundred grams of blood in three dogs fed aluminized bis- 
cuits for from fifty-five to sixty days. Calculated for an average 
rabbit weighing 3 kg., the daily injection of 0.04 Gm. of sodium alumi- 
num sulphate ( Al 2 [SO4] 3 . in a 2 S0, ! .24H ; ,0 ) or 0.01 Gm. of aluminum 
chloride (A1C1 3 .6H,0) would constitute a comparable amount of 
aluminum ion in the blood stream. 

Both of these solutions were acid: the 0.8 per cent solution of 
Ah ( SO,! ) 3 .Na„S0 4 .24H 2 0 having a p H of 3.4 and the 0.2 per cent 
solution of AlCl 3 .6H..O Having a p n of 3.8. Since acid is known to 
hemolyze blood cells, it was thought that the anemia produced by the 


14. M’Neil, C.: J. Path. & Bact. 15:56. 1910-1911. 
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injection of these aluminum solutions might possibly be due to the 
hydrogen ion concentration of the solutions. Sulphuric acid, therefore, 
of such strength that its p u was 3.4, was injected intravenously into 
two rabbits for the same length of time as the aluminum solutions. 
Moreover, since sodium aluminum sulphate solutions liberate their acid 
slowly, a pn determination does not indicate the amount of acid that 
is capable of being released, and therefore, a sulphuric acid solution 
of acidity corresponding to the maximal amount of acidity that could be 
liberated by the corresponding aluminum solution, namely, a p n of 2.6, 
was also injected daily into two rabbits. It is not probable, however, 
that the tissues were ever subjected to such a high degree of acidity at 
any one time from the alum injected, for all of the acid would prob- 
ably not have been released instantaneously, and the buffering action 
of the blood would have considerably diminished the acidity. 

Results with Al.,(SOJ v ,.Na.,S 0 , .24H.,0 . — Five rabbits, no. 1 (3.6 
Kg.), no. 2 (3.4 Kg.), no. 10 (2.4 Kg.), no. 15 (2.7 Kg.) and no. 20 
(2.5 Kg.), which were given intravenous injections of 0.04 Gm. 
each of sodium aluminum sulphate ( Al_.[SO,) 3 .Na :! SO.,.24H 2 0) daily, 
all developed a secondary anemia after a period of from eleven to 
twenty days (chart 1). The percentage of hemoglobin always decreased 
considerably. The number of red cells per cubic centimeter showed an 
ultimate decline in every rabbit, except no. 15, extending as low as 
1.870,000 in no. 1. The total number of leukocytes per cubic centi- 
meter usually rose, reaching its peak, as high as 25,650, in rabbit 10, 
about the time that the number of erythrocytes per cubic centimeter was 
the lowest, and the increase was usually in the number of small mono- 
nuclear lymphocytes (chart 2). In order to save space the polymor- 
phonuclear and mononuclear leukocyte curves for all five rabbits have 
been superimposed on each other and from these a single average curve 
computed and recorded. 

The blood cells became more resistant to hemolysis as treatment 
continued (chart 3). In other words, a more hypotonic saline solution 
was required to hemolyze the cells, after treatment of the rabbit with 
aluminum compounds. This increased resistance of the blood cells to 
hemolytic agents was also demonstrated (to a slight extent) with 
saponin, for more saponin was necessary to hemolyze the blood at the 
end of the experiment than in the beginning. 

A study of the blood cell picture (Wright’s stain) revealed in all 
five rabbits a marked development of abnormal cells, similar to those 
found in lead poisoning. Some nucleated erythrocytes or normoblasts 
were always found in the later stages. Polychromasia, poikilocytosis and 
anisocytosis were marked. Stippled cells were found. 

In addition to these definite indications of anemia, all five rabbits 
showed unmistakable symptoms of local aluminum poisoning. The 
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I 

eai's into the veins of which the aluminum solution was injected became 
edematous, inflamed and then necrotic, so much so that portions of the 
ears of some of the rabbits sloughed off.. .This, of course, was due to 
the irritant effects of the aluminum on the tissue or to thrombosis of 
the vessels, and was undoubtedly a local reaction. Swellings later 



Chart 1.— The individual hemoglobin, erythrocyte and leukocyte curves of 
five rabbits following daily intravenous injection of 0.04 Gm. each of sodium 
aluminum sulphate. 

appeared on the under side and the back of the neck and in' the axillary 
glands in all five rabbits. The rabbits, as a whole, lost comparatively 
little weight, in spite of the development of roughened hair and a sickly 
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appearance. However, no. 1 lost 1)4 pounds (1.2 Kg.) and gave the 
most marked reactions of all. The temperatures of nos. 1 and 2 never 
l'ose much above normal, while that of no. 10 reached 105.6 F. three 
days before its death, which was probably due to sepsis. 

The toxic effects of injecting aluminum solutions are not surprising 
when the effects of aluminum on the blood in vitro are seen. When a 



Chart 2. — The average leukocyte curves of rabbits following daily intravenous 
injection of sulphuric acid; daily intravenous injection of aluminum chloride; 
daily intravenous injection of sodium aluminum sulphate, and daily oral ingestion 
of sodium aluminum sulphate. 

drop of fresh blood of a normal rabbit was placed in a small amount 
of a solution of sodium aluminum sulphate of the strength used for 
injections, almost immediately the hemoglobin was expelled from the 
corpuscles and decomposed to a brown hematin solution, and a white, 
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flocculent precipitate formed. When the blood was dropped into the 
solution of aluminum chloride, a clear brown hematin solution resulted. 
But when the blood was dropped into a sulphuric acid solution of a 
p H of 3.4, no hemolysis occurred ; in fact, the cells became closely packed 
in the bottom of the tube and remained there for days unhemolyzed. 

Results with AlCl 3 .6H 2 0 . — Four rabbits, no. 3 (2.7 Kg.), no. 9 
(2.9 Kg.), no. 12 (2.7 Kg.) and no. 14 (2.4 Kg.), received intravenous 



Chart 3. — The average curves for the hemolysis of red cells by hypotonic 
salt and saponin in rabbits treated with aluminum compounds (controlled by the 
curves of two treated with sulphuric acid). 


injections of 0.01 Gm. each of aluminum chloride (A1C1 3 .6H„0) daily 
(chart 4). In every rabbit there was a marked decrease in homoglobin. 
In all but one, the resistance to hemolysis increased in the later stages 
(chart 3). The number of erythrocytes fell somewhat in all except 
no. 12. At certain times, all showed a definite leukocytosis, and in 
nos. 3, 12 and 14 the increase seemed to be in the number of the small 
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mononuclear lymphocytes (chart 2.) Abnormal blood cells, chromato- 
philic cells, poikilocytes, anisocytes and normoblasts were found in the 
later stages, as in the blood of rabbits treated with sodium aluminum 
sulphate (AL[S0.,] 3 .Na 2 S0 4 .24H„0). The experiment on rabbit 9 
was discontinued sooner than usual because of the development of an 



Chart 4. — The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits following daily intravenous injection of 0.01 Gm. each of aluminum 
chloride. 

infection in the inner ear. In all four rabbits, swelling, edema, inflam- 
mation and necrosis of the ears appeared as soon and almost to the same 
extent as in rabbits treated with sodium aluminum sulphate. Nos. 3 
and 12 in the later stages displayed swellings on the under side and 
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on the back of the neck. There was practically no loss of weight in 
any of the rabbits, but all became quiet and sickly. 

Results of Control Injections of Acid Solutions . — Two rabbits, no. 5 
(3.6 Kg.) and no. 11 (3 Kg.), for forty-five and thirty-six days, respec- 
tively, received daily intravenous injections of 5 cc. each of a sulphuric 



Chart 5.— The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits following daily intravenous injection of 5 cc. each of sulphuric acid. 

acid solution of such strength that its p R was 3.4. As indicated before, 
this was found to be the p n of the 0.8 per cent solution of sodium alumi- 
num sulphate injected (chart 5). At the end of and during these periods 
both rabbits appeared sleek and in perfect health and did not show any 
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of the marked symptoms or blood pictures described as occurring in the 
former groups of experiments. 

Since more acid is liberated from sodium aluminum sulphate when 
it comes in contact with tissue than is free in the original solution, it 
is possible that some of the harmful effects reported following injections 
of the aluminum solution may be due to the acid liberated after the 
solution was injected. Therefore, sulphuric acid solution with a p H of 
2.6, which corresponds to the maximal amount of acid which can be 
liberated by the sodium aluminum sulphate, was injected intravenously 
daily into two rabbits. 5A (2.7 Kg.) and 11A (2.7 Kg.), for forty-nine 
days (chart 5). It is improbable, however, that this amount of acid would 
ever be free in the blood stream at any one time following injection of 
sodium aluminum sulphate solution because of the buffering capacity 
of the blood. There' was no decrease in the percentage of hemoglobin, 
and there were no abnormal blood cells, but the total number of red 
cells did decrease. For a while during the experiment, the ear of one 
rabbit (11A) became swollen, owing to the irritant effects of the solution 
injected, and during this time the number of leukocytes rose. The 
other rabbit was in perfect health throughout the experiment and 
showed none of these symptoms. 

TIIE LETIIAL DOSE OF SODIUM ALUMINUM SULPHATE 

Since the five rabbits that had received injections of sodium 
aluminum sulphate were able to tolerate for a considerable length of 
time daily doses of about 5 cc. containing 0.04 Gm. of the salt in 0.8 
per cent concentration, it seemed of interest to determine what amount 
of the compound given in this way was lethal and in what concentration. 
Therefore, one rabbit (1.8 Kg.) was given an intravenous injection of 
10 cc. of a solution containing 0.25 Gm. of sodium aluminum sulphate 
in 2.5 per cent concentration. Immediately, the rabbit’s back bowed, and 
it cried, became limp, stopped breathing and died in spasms. 

Another rabbit (1.8 Kg.) was then given an injection of the same 
total amount (0.25 Gm.) of sodium aluminum sulphate, but this time the 
salt was given in a large volume of solution or a weaker concentration, 
namely, 32.5 cc. of solution of 0.8 per cent strength. The rabbit 
trembled during the injection of the last 10 cc., but soon recovered 
completely. Three days later the rabbit was given 0.32 Gm. in 40 cc. in 
the same concentration over a period of two hours and the following 
day 0.16 Gm. in 20 cc. The rabbit did not collapse, but from then on it 
seemed to decline and became more quiet than normal, and its coat was 
roughened. Twenty-four days later it was found dead, having received 
a total of 0.73 Gm. in 72.5 cc. of a solution of a concentration of 0.8 
per cent. At autopsy, petechiae were found in the mucosa of the 
stomach. The intestinal mucosa was red and microscopically showed 
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small areas of necrosis and mitosis in numerous epithelial cells. The 
spleen was small and fibrous, and microscopically it showed fibrosis 

and extensive necrosis of the pulp. 

A third rabbit (1.6 Kg.) was given an intravenous injection of 
10 cc. of 0.8 per cent solution (or 0.0S Gm.). Immediately, it showed 
slight symptoms of collapse. Eleven days later, it received the same 
dose and manifested no symptoms. Four days after this, it received five 
injections of 10 cc. each of a 1 per cent solution at hourly intervals 
and still showed no symptoms. The following morning, immediately 
after a single injection of 10 cc. of a 1 per cent solution, it died. This 
rabbit therefore died after receiving a total of 0.76 Gm. of the aluminum 
compound. At autopsy, extensive necrosis was found in the splenic 
pulp and some spontaneous nephritis, but no abnormalities of the 
alimentary tract. 

Therefore, it can be stated approximately that a rabbit weighing 
1.5 Kg. will survive an intravenous injection of 0.7 Gm. of sodium 
aluminum sulphate, if given in an 0.8 to 1 per cent concentration, but 
will be killed by any amount over this, given in a short period of time. 
And if the salt is more concentrated, the rabbit will not tolerate nearly 
so large an amount. However, small daily doses (5 cc.) of a solution 
•of 0.8 per cent can be tolerated up to sixty days and longer, or until, as 
was the case in several of the rabbits receiving the injections, the rabbit 
is moribund and no longer offers a superficial vein for injection because 
of the necrotizing effect of the solution of aluminum on the surrounding 
tissues. 

ANATOMIC STUDY OF THE RABBITS FED OR GIVEN INJECTIONS OF SMALL 

DOSES OF ALUMINUM 

A careful study of the anatomic changes in the rabbits given injec- 
tions of sodium aluminum sulphate and aluminum chloride, as compared 
with the control animals (those given injections of sulphuric acid solu- 
tions of corresponding acidity or fed lactose), revealed only one type 
of injury as certainly due primarily to the treatment, namely, pigmenta- 
tion, thrombosis, necrosis and fibrosis in the spleen. On the whole, the 
spleens of the rabbits fed or given injections of the aluminum compounds 
were more heavily pigmented than were the spleens from the control 
rabbits given injections of sulphuric acid. However, later study of the 
spleens from rabbits fed only lactose and considered as normal revealed 
considerable pigmentation in three of four cases. It is true that necrosis 
of the splenic pulp cells was found only in the rabbits receiving injections 
of the solution of sodium aluminum sulphate, and this was extremely 
marked in several of these animals. The fact that there was such 
marked necrosis in the splenic pulp in the animals receiving large doses 
of alum, and that pigmentation and fibrosis were found so frequently 
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in the other animals, suggests the probability that the hemagglutinative 
effect of aluminum may be responsible for these changes in the spleen. 

Some of the alimentary changes, such as petechiae and ulcers of the 
stomach and intestinal mucosa, probably had some relation to the treat- 
ments with alum, since they were found chiefly in those rabbits fed 
aluminum or given injections of it, even though they were not found 
constantly. This view is supported by the fact that similar intestinal 
lesions were found in mice fed alum by Schaeffer, Fontes LeBreton, 
Oberling and Thivolle. 5 

Focal necrosis of the liver cells seemed to be associated chiefly with 
infections, for example, bronchitis and pneumonia, and therefore it was 
found chiefly in the rabbits that had died of infections and cannot be 
attributed to the alum. 

In summing up the microscopic study of the tissues of the twenty-six 
rabbits used in these experiments, it can he said that many of the 
pathologic lesions are not necessarily to be accredited to the treatment 
with aluminum compounds, since so many similar abnormalities were 
found in supposedly normal rabbits. The severe lesions in the spleens, 
however, for instance, the fibrosis and the necrosis, of even those rabbits 
receiving small daily doses of alum were probably due to the treatment 
with aluminum. The marked changes (to be described later) in the 
kidneys of the rabbits fed large doses of aluminum compounds and the 
extensive vacuolization and granular degeneration of renal epithelium 
in the rabbits fed small daily doses or given intravenous injections of 
sodium aluminum sulphate for a long period of time were not to be 
found in any of the control rabbits and were therefore, presumably, truly 
an aluminum effect. The agglutination thrombi found in the lungs, liver 
and kidneys of some of the animals were also never observed in the 
control rabbits. 

EFFECTS OF FEEDING OF ALUMINUM 

The experiments in this part deal with the effects following the 
feeding of small daily doses of sodium aluminum sulphate to rabbits 
over short periods (two months) and over long periods (up to one 
year) ; and the effects following the feeding of a single large dose or a 
few large doses of different aluminum compounds. 

FEEDING OF SMALL DAILY AMOUNTS 

Eight rabbits, nos. 8 (4.07 Kg), 16 (3.2 Kg.), 17 (2.5 Kg.), 35 
(2.5 Kg.), 36 (2.5 Kg.), 37 (2.7 Kg.), 61 (2.8 Kg.) and 500 (4.07 
Kg.), were each fed daily a gelatin capsule containing 0.1 Gm. of 
sodium aluminum sulphate (Al„[S0 4 ] 3 .Na 2 S0 4 .24Ho0) mixed with 
powdered lactose. This amount of the salt fed to a rabbit weighing 4 
Kg. is comparable with the amount fed by Kahn to dogs. For example, 
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he fed 15 Gm. of aluminized biscuit per kilogram, and his 
analyses show that this amount of biscuit contains 2.4 mg. of A1 2 0 3 , 
which is equivalent to 21.53 mg. oi sodium aluminum sulphate 
(AL[S0 4 ] 3 .NA 2 S0,.24H 2 0). In the case of four rabbits, the feeding 
was" continued for only a short period, up to sixty days, and in the case 
of four others the feeding lasted from 150 to 350 days. In all except 
Nos. 35 and 37 (charts 6 and 7) the percentage of the hemoglobin 



Chart 6.— The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits fed daily 0.1 Gm. each of sodium aluminum sulphate. The dotted line 
represents a period during which the feeding of the aluminum salt was sus- 
pended. 

decreased, during the experiment, more than in the control rabbits 
(chart 8) fed only lactose. These two rabbits, nos. 35 and 37, as well 
as no. 36, showed a decided increase in the number of erythrocytes 
comparbale to that in the control rabbits fed lactose. An explanation 
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of this phenomenon is wanting. It is noteworthy that in many of the 
alum-fed rabbits, especially rabbits 35, 16, 60 and 8, periods of marked 
depression of the number of erythrocytes are followed by periods of 
a rise in their number. There was practically no change in the total 
number of the leukocytes. 



Chart 7. — The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits fed daily 0.1 Gm. each of sodium aluminum sulphate. The dotted line 
represents a period during which the feeding of the aluminum salt was sus- 
pended. 


Whether this somewhat consistent decrease in percentage of hemo- 
globin and the occasional marked depression in the number of 
erythrocytes is mere chance or whether it is significant may possibly be 
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decided by noting whether any considerable effects follow the feeding 
of large doses. If acute effects can be produced by the latter means, then 
are we not justified in suspecting that slight similar effects repeated over 
years may lead to chronic symptoms with a gradual failing of the 
hematopoietic system and the attending lowered resistance? It seemed 
worth while, therefore, to study the effects following the feeding of 
large doses of aluminum. 



Chart 8. — The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits daily fed lactose only. These were controls on the rabbits fed sodium 
aluminum sulphate, which was mixed with lactose. 

FEEDING OF A SINGLE LARGE DOSE OR A FEW LARGE DOSES OF 

ALUMINUM COMPOUNDS 

Results with AlCl 3 .6H 2 0 .— Rabbit 55 (1.5 Kg.) was fed 1.5 Gm. 
of aluminum chloride (A1C1 3 6H 2 0) in gelatin capsules. In fifteen 
minutes, it began to breathe hard, displayed the motions of vomiting 
stretched at length prostrate and jerked its head from side to side It 
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then seemed to improve for a while, but after two hours died in convul- 
sions. Autopsy revealed much liquid, containing aluminum, in the 
stomach, much mucous secretion and black hemorrhagic areas on the 
mucosa. The fluid in the stomach darkened blood when it came in con- 
tact with it, as does the aluminum ion. 



Chart 9. — The individual hemoglobin, erythrocyte and leukocyte curves of 
two rabbits following the feeding of single large doses of aluminum compounds 
over a period of fourteen days. An arrow indicates the time and the amount of 
each feeding. 

Another rabbit, no. 51 (3 Kg.), was fed large single doses of alum- 
inum chloride in gelatin capsules, ranging from 0.5 to 10 Gm. during a 
period of fourteen days. On chart 9, the arrows indicate the times of 
feeding and the amounts are mentioned. The total fall of over 3,000,000 
in the number of erythrocytes and the fall of 18 per cent in hemoglobin, 
as well as the individual decreases after each dose, are striking. It is 
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noteworthy that the effect is registered soon after each feeding. This is 
indicative of a real toxicity of the aluminum, rather than of an impair- 
ment of digestive functions, which would lead to similar changes only 
later. There was no loss in weight. The rabbit finally died as a result 
of a feeding of 10 Gm. 

The autopsy was performed within less than two hours after death. 
There were hemorrhages in the stomach, the mucosa of the whole small 
intestine was blanched, as if macerated, and there was a complete loss 
in tonus of the entire tract. The spleen was spongy, flabby and 
engorged ; the kidney was small and soft and the cut surface was 
abnormal. 

Microscopic examination showed marked changes in the kidney, 
which were essentially the effects produced by toxic agents. Changes 
suggesting the same condition were found in the spleen, and the lesions 
in the spinal cord were especially interesting. 

The detailed protocols of the microscopic observations in rabbit 51 
follow : 

The liver was normal. 

.The spleen showed slight fibrosis of the pulp and slight diffuse pigmentation. 
In the pulp was blood pigment in phagocytes. Occasionally, large phagocytes 
contained both pigment and cells ; also there were occasional areas of coagulated 
material not containing cells. There were numerous clumps of cells resembling 
somewhat cellular thrombi, although no distinct vessel wall could be seen about 
them, and there were also areas of hemorrhagic infiltration of the pulp. 

The kidney showed swollen convoluted tubules, with, as a rule, no lumen 
remaining. There was practically no staining of nuclear material in the cells 
of the convoluted tubules. The epithelial lining appeared as solid coagulated 
masses, generally shrunken from the basement membrane. Loss of staining was 
so complete as to resemble an advanced postmortem autolysis, which can be 
excluded by the fact that the animal was sectioned two hours after death. 

Furthermore, the fusion of the renal epithelium into solid, structureless, gran- 

ular masses, in places resembling granular casts, indicates that there had been a 
marked antemortem destruction of the swollen epithelium of the convoluted 
tubules in toto. Rarely, a cell was found in the convoluted tubular epithelium 
that retained nuclear stain. The nuclei of the basement membrane of these 

same tubules stained well, as did the nuclei of the loops of Henle, although 

these cells were swollen and often separated from one another. The collecting 
tubules showed swollen epithelium, the lumen rarely being visible, but the 
nuclei stained well. The glomeruli retained their nuclear staining. The tufts 
were generally swollen, but no hemorrhage or exudation was seen. The appear- 
ance indicated a selective toxic necrosis of the epithelium of the convoluted 
tubules. 

The spinal cord showed marked destruction of the cytoplasm of many of the 
ganglion cells, some of which exhibited little besides the nucleus, containing 
many vacuoles and a granular detritus filling up the space formerly occupied by 
the ganglion cell. All the ganglion cells were more or less affected the same 
way. The white matter was also greatly vacuolated and granular. 
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The lung contained many small hemorrhages, slight edema and marked engorge- 
ment of the vessels. There was no inflammatory reaction. The red corpuscles 
seemed to be discrete, and hyaline thrombi were not recognized. 

The stomach showed a diffuse loss of nuclear stain. There was no sharp 
necrosis, no inflammatory reaction. The vessels were engorged with blood. 

The adrenal glands stained well and showed no recognizable alterations. 

The duodenum showed a necrotic condition of the superficial portion extend- 
ing about half through the mucosa, accompanied by a marked accumulation of 
stringy, blue-staining material, apparently mucin. There was no inflammatory 
reaction. 

Lest the effects observed in these two experiments might be solely 
clue to the acid liberated from the chloride compound, other aluminum 
compounds were similarly used. 

Results with A!(C.,H 3 0 .,) 3 . — Rabbit 50 (3.8 Kg.) was fed four 
times, at five day intervals, 10 Gin. of A1 (C.,H 3 0.,) 3 in approximately 
100 cc. distilled water by stomach tube (chart 9). Before each feeding, 
the rabbit had been starved over night to insure a fairly empty 
stomach. In this experiment, the decrease in the number of erythrocytes 
after each feeding is striking, but not lasting, and in the final rebound 
the level is higher than it was originally. The percentage of hemoglobin 
is not seriously lowered, although there is evidence of a slight decrease 
after some of the feedings. Thirty-three days after the fourth feeding, 
this animal was killed by a blow on the back of the head and examined 
immediately. The histologic observations were as follows : 

The lungs showed no change. 

The liver showed slight fatty degeneration in the liver cells, nowhere marked, 
but diffuse through all parts of the lobule. There were vague masses staining 
red with scarlet R, some of which were in the blood vessels and some in the 
sinusoids. The nature of these is not clear, but their location raises the ques- 
tion whether they can be agglutination thrombi. A section of the same liver 
stained with hematoxylin and eosin showed in some of the vessels masses of 
fused red corpuscles corresponding in shape and size to the masses that stained 
red with fat stains. When the specimen stained with scarlet R was counter- 
stained with hematoxylin, it was seen that some of the fat masses corresponded 
to large, fatty liver cells or to Kupffer’s cells, but there were also masses stain- 
ing like fat which plugged the sinuses. 

The heart showed no change, and no fatty degeneration. 

The duodenum showed diffuse loss of staining in its surface layers, occa- 
sional submucous hemorrhages. The excretory ducts of a few of the Brunner’s 
glands were packed with leukocytes, although there were no changes in the 
adjacent tissues. 

The adrenal glands revealed no change. 

The spleen was generally normal in structure, except for occasional accumu- 
lations of brown pigment in masses, not generally in phagocytes. 

The stomach was normal. 

The kidney presented epithelium somewhat swollen and vacuolated. There 
was no fatty degeneration of the epithelium, but there were occasional irregular 
masses of fat stain, the location and nature of which could not be accurately 
determined. 
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Rabbit 730 (2 Kg.) was fed 30 Gm. of Al (CJ-I ;i O..), in a single 
dose in 100 cc. of water by stomach tube. Although it seemed to be 
all right following the feeding, on the third day it was found dead. At 
autopsy, the adrenal gland was normal. The spleen was small, thin and 
somewhat congested in areas. The stomach was filled with a brownish 
watery suspension, the muscles lacked tonus and the mucosa was com- 
pletely coagulated into granular white folds. The small intestine seemed 
normal, but was filled with a jelly-like, yellowish-green substance. The 
heart was somewhat distended with venous blood, and showed profound 
fatty degeneration. In the lungs were many patches that looked 
extremely hemorrhagic and these were interspersed with pale areas. On 
cutting, much dark blood oozed out. The microscopic observations 
were as follows : 

In the lung, areas of edema were present without inflammatory change, and 
the vessels were engorged with blood. The testicle showed no spermatogenesis. 
There was no atrophy, but the spermatids and spermatozoa were entirely lacking. 
Many large multinucleated cells were present in the tubules. The epididymis 
contained no spermatozoa. The kidney showed profound fatty degeneration in 
all the straight tubules; the epithelium was much swollen, granular and finely 
vacuolated, occluding the lumen. Fat droplets were present in the convoluted 
tubules and glomeruli and also in the intima of the blood vessels. In the liver 
were branching streaks that took the fat stain, and the size and location of these 
streaks corresponded to those of the capillaries, but there was no fat in the liver 
cells. The fat masses were generally too large to correspond to the Kupffer 
cells. In the centers of some of the lobules, however, there was slight fatty 
degeneration in the liver cells. In some places, where the capillaries contained 
blood, the material that stained like fat could be seen definitely to be in the 
walls of the blood spaces. The sinuses of the spleen were much dilated and con- 
tained many granular masses and some resembling agglutinated red corpuscles 
as well as disintegrated red corpuscles. There were masses of mucus present 
on the surface of the stomach and extending slightly into the lumen of many 
of the glands. The glands near the surface were disorganized, but no inflam- 
matory changes were seen. 

Results with Metallic Aluminum . — Rabbit 53 (2.5 Kg.) was fed 
only two doses (3 and 4.5 Gm.) of powdered metallic aluminum in 
gelatin capsules (chart 10). The fall of 2,000,000 in erythrocytes and 
of 22 per cent in hemoglobin is good evidence that the aluminum goes 
into solution in the digestive juices and is absorbed. These decreases are 
further evidence that the changes in the blood noted in some of the 
previous experiments were due to the aluminum ion itself rather than 
to any acid radical accompanying it. Thirty-nine days after the last 
feeding, this rabbit was killed by a blow on the head and examined 
immediately. Few pathologic changes were noted. In the kidney, the 
renal epithelium was slightly swollen and granular, but the lumen usually 
persisted and in some of the tubules the epithelium was much vacuolated. 
There were no casts. Marked fatty changes were seen in the Kupffer 
cells, but no fa.t w3.s seen in the liver cells. 
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Rabbit 771 (2 Kg.) was fed metallic aluminum in the following 
doses on four consecutive days: 2, 1.7, 2 and 2.1 Gm., respectively. 
Twenty days after the last feeding the rabbit was found dead, and the 
autopsy indicated that death was probably due to an infection of the 
lungs. The spleen was small and dark ; the stomach and duodenal 
mucosa were blanched and the stomach was filled with gas. 

Microscopically, the spleen was enormously engorged with blood, and the 
sinuses were greatb’ distended with blood, but without thrombosis or necrosis. 
The lungs showed acute suppurative pleuritis, which may account for the focal 



Chart 10. — The individual hemoglobin, erythrocyte and leukocyte curves of 
two rabbits fed aluminum compounds as follows: rabbit 53, metallic aluminum, 
and rabbit 52, Al(OH) 3 (gelatinous). An arrow indicates the time and the 
amount of each feeding. 


necrosis in the liver. The tubular and cortical epithelium of the kidney was 
swollen and the glomeruli were much engorged with blood. In the liver, the 
centers of the lobules showed a decreased number of cells and loss of cord 
arrangement, and the liver cells here seemed somewhat coagulated, although 
they preserved their nuclei, which tended to be pyknotic. There were small 
areas of early focal necrosis and fatty changes in some of the Kupffer cells 
without fat in the liver cells. 
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Results with Al(OH ),. — Since the aluminum ion. as it is usually 
ingested with foods, is chiefly in the form of A1 rabbit 52 

(2.75Kg.) was fed with Al(OH) 3 , 13 suspended in from 50 to 100 
cc. of distilled water. 

This suspension was fed by stomach tube to the fasting rabbit, over 
a period of from two to five hours, according to its ability to toleiate the 
aluminum. The accompanying curves of rabbit 52 (chart 10) show that 
this compound was apparently absorbed just as were the other aluminum 
compounds. The drop of 2,600,000 in erythrocytes and of 20 per cent 
in hemoglobin is evidence that the compound does not all pass on 
through the alimentary tract as inert material. When this rabbit was 
killed forty days after the last feeding no pathologic changes were 
found, gross or microscopic. 

Rabbit 750 (2.5 Kg.) was fed, at one time, by stomach tube, 40 
Gm. of Al(OH) 3 suspension prepared in the same manner as that 
described for the preceding experiment. At the end of three days, it 
was moribund. It was killed with ether and examined immediately. 
The stomach contained nothing except a watery mucous substance filled 
with dark brown blood clots, some of which were also on the mucosa. 
The same condition was observed in the duodenum. The lungs also 
contained hemorrhagic spots, and red and white patches. The blood 
was almost black, and ran freely. Otherwise, the tissues were normal. 

The microscopic changes noted were chiefly those of fatty degeneration. In 
the kidney, the convoluted tubules and Henle’s loops were chiefly involved, and 
the collecting tubules and the pyramids showed but slight fatty changes. The 
blood capillaries were often filled with agglutinated and liemolyzed red cor- 
puscles, forming thrombi. The glomeruli showed only occasional dustlike fat 
droplets. Homogeneous pink-staining material was found in the vessels of the 
heart and of the liver and marked fatty degeneration of the parenchyma cells 
was present. In the liver, the degeneration was least marked about the portal 
triads. In the lung, a few of the bronchioles contained leukocytes, but there 
were no pneumonic changes. A few leukocytes were found in the alveoli and 
alveolar walls. The blood in the small vessels had a brassy appearance, and in 
some it was hemolyzed. The testicle seemed normal. In the stomach was an 
area of superficial ulceration, in which were many polymorphonuclear leuko- 
cytes. These extended into many of the gastric glands, even those at consider- 
able distance from the site of the ulcer. There were many mitotic figures in 
the glandular epithelium in this vicinity. The spleen was poor in lymphoid 
tissue and the pulp diffusely fibrotic. There was much brown pigment. There 
were many small masses of iron and extensive deposits in the capsule and tra- 
becula, but only a faint iron stain in many of the phagocytes. The larger masses 
of dark brown material did not stain for iron. 


15. The Al(OH) 3 was prepared as follows: 50 Gm. AhCSOO.Na.-SO^H-O 
was dissolved in distilled water. Enough strong sodium hydroxide was added to 
neutralize the solution and to precipitate the aluminum as Al(OH) 3 in the form 
of a gelatinous mass. This precipitate was then filtered off and washed with 
hot water to free it from other soluble salts. The washed precipitate was then 
ground to a creamy paste in a mortar with about 100 cc. of distilled water 
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Again 45 Gm. of a suspension of A1(0H) 3 , made as previously 
described, was fed to rabbit 775 (2.3 Kg.) by stomach tube. The rabbit 
died suddenly four days later, probably from peritonitis caused by a 
perforation in the stomach, which was full of a black mash intermingled 
with some loose, white, mucous masses. There was considerable hemor- 
rhage around this perforation. The lungs were full of raised white 
patches and dark red areas. 

Microscopically, no changes were found in the liver, testicle, lungs and spleen 
(except postmortem changes). A few glands in the duodenum were dilated. 
The kidney showed marked postmortem changes. The peripheral portion was 
well fixed, but showed no definite changes, and there were also no fatty changes, 
as determined by special staining, except that the protoplasm of the epithelium 
of the convoluted tubules stained diffusely a little more than other elements. 

Al(OH) 3 may exist in two forms — either as a gelatinous compound, 
which readily dissolves in the slight acidity or alkalinity of the digestive 
juices, or in a more granular form, which is supposed to be extremely 
insoluble. Two more experiments were therefore planned. For these, 
the solution containing 50 . Gm. of sodium aluminum sulphate 
(Al 2 [S0 4 ] 3 .Na„S0 4 .24HX)) was neutralized, changing it to Al(OH) s , 
and washed, and the final suspension of gelatinous Al(OH) s was boiled 
two hours over a direct flame to change it to the granular, insoluble 
form. This process is comparable to what might happen to a greater 
or less extent in baking. 

Rabbits 54 to 56 were fed by stomach tube with three doses each 
of this compound and chart 11 shows that even this presumably insoluble 
compound must have been absorbed, for the effects on the erythrocytes 
and the hemoglobin were similar to those obtained in the former 
experiments. 

Rabbit 56 (2.7 Kg.) was fed its third dose of Al(OH) a at 4 p. m., 
and at 10 p. m. it seemed to be perfectly normal, with the exception of a 
slight diarrhea. (Rather severe diarrhea frequently followed some 
of the feedings.) The next morning, the rabbit was found dead. At 
autopsy, tbe stomach was found to be full of a brown mush mixed with 
a white, slimy precipitate, and the wall was thin and hyperemic. The 
small intestines were filled with a watery brown mixture, and the colon 
was distended with a thin, watery brown liquid. 

Microscopically, the changes in the kidney resembled those found 
in another rabbit (51), which died as a direct effect of feeding aluminum 
chloride (A1C1 3 .6H 2 0). In the lungs, agglutination thrombosis was 
found, so extensive as to have been the probable cause of death. This 
is significant in connection with death from ingested aluminum, for it 
has been shown that aluminum is a strong agglutinating reagent with 
red corpuscles. The protocols of the histologic examinations follow: 
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The epithelium of the kidneys was swollen so that the lumen was often 
occluded. Occasionally, granular casts and loose cells were seen. Many of the 
cells of the convoluted tubules contained yellowish-brown material in granules, 
sometimes occupying vacuoles. It was not as dark brown as hemosiderin and 
had more the appearance of hemoglobin. A large proportion of the convoluted 
tubules showed this change. There were occasional hyaline casts and occasional 
tubules in which the epithelial cells were disintegrated and lay in loose masses 
filling up the tubules. There was no frank coagulation necrosis. The glomeruli 
generally seemed to be normal. The collecting tubules had swollen epithelium, 
but otherwise seemed normal. 



Chart 11. — The individual hemoglobin, erythrocyte and leukocyte curves of 
rabbits fed three large single doses each of a boiled aluminum compound Al(OH).< 
in the amounts and at the intervals indicated by the arrows. 


The adrenal glands were normal, ' , 

The lungs showed marked engorgement of vessels with occasional small 
hemorrhages into the alveoli and edema involving perhaps one fourth of the 
alveoli. Some of this edematous fluid was also present in the bronchi. The 
capillaries were distended with masses of homogeneous structure, apparently 
thrombi from agglutination of red corpuscles. In the larger vessels, the red 
corpuscles were usually discrete. This condition of capillary agglutination 
thrombosis was extremely marked. There was no inflammatory process. 

The myocardium was normal. 
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The stomach showed diffuse loss of stain on the surface, apparently post- 
mortem. 

The pancreas and the duodenum revealed no changes. 

The spleen showed no pigmentation, hemorrhage or necrosis, except for ' an 
occasional phagocytic cell containing brown granules. The fibrous elements of 
the pulp were more conspicuous than usual. 

The testicle showed spermatogenesis present but not abundant. 

When the other rabbit, no. 54 (2 Kg.), which was fed boiled A1 (OH) a also 
was killed, the tubular epithelium of the kidneys was generally normal, but in 
a few of the glomeruli, the capillaries were distended and contained homogeneous 
red cells, apparently thrombi from agglutination, but no hemorrhage or exuda- 
tion. There was slight fatty degeneration in a few of the convoluted tubules 
and the endothelial cells. A few of the capillaries were plugged with masses 
staining for fat. The capillaries of the lungs were distended with homogeneous 
masses of red cells — agglutination thrombi — but there was no edema or hemor- 
rhage. In sections of the liver stained for fat and counterstaincd with hema- 
toxylin, there were many red masses corresponding in size and shape with single 
large liver cells, each with an intact nucleus surrounded by a solid mass of fat drop- 
lets, although the great majority of the liver cells contained no fat despite the 
fact that all the cells were deeply vacuolated. There were also smaller masses 
of stain that seemed to correspond to Kupffer’s cells. Another section showed 
masses of fat granules, some corresponding to enlarged liver cells, others to 
Kupffer’s cells, the latter being especially conspicuous in this liver. There were 
also masses of agglutination thrombi filling sinuses and small blood vessels. 

The effects on the leukocytes in these rabbits fed large closes of 
aluminum compounds were plotted (chart 11) also, and occasionally a 
marked disturbance was noted. 

A study of the blood pictures in these animals showed marked 
polychromasia, slight poikilocytosis and anisocytosis and an occasional 
normoblast and stippled cell. 

EFFECT OF ALUM ON THE PRODUCTION OF 
COMPLEMENT AND ANTIBODIES 

The experiments to determine the effects of aluminum on the 
production of complement and antibodies fall into four groups. Group 
1 consisted of the control tests, in which one rabbit, no. 7 (2.7 Kg.), 
received a single injection of 5 cc. of a 50 per cent solution of washed 
sheep cells, and two rabbits, nos. 23 (2.9 Kg.) and 24 (2.8 Kg.), each 
received two injections of sheep cells seven days apart. Hemolysins 
and agglutinins were followed in each rabbit (chart 12). The develop- 
ment of agglutinin was followed by not adding complement to every 
other tube in the titration. A small amount of hemolysin was found fol- 
lowing a single injection of sheep cells; but practically no agglutinin was 
demonstrable. There was a sudden rise, however, in both antibodies fol- 
lowing a second injection of sheep cells. The chart shows, furthermore, 
an increase in native complement (fine dotted line in chart), following 
the second injection of sheep cells. The experiments are reported because 
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the contrast is so great between the results in groups 1 and 2 and those 
in groups 3 and 4 (with rabbits receiving considerable quantities of 
aluminum compounds) as to indicate strongly that decided effects result 
from injections of aluminum. 

Group 2 consisted of three experiments in which rabbits 6, 21 and 25 
(2.9 Kg. each) were each given an injection of sheep cells, followed 
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Chart 12.— The individual hemolysin, agglutinin and complement curves of 
rabbits treated with aluminum. The solid line represents hemolysin, the dash 
line agglutinin and the dotted line complement. An arrow indicates the day of 
injection of 5 cc. of a 50 per cent dilution of sheep cells. A star indicates the 

day of injection of AMSO.^a.SO.^H.O, A double-hiked dagger indicates 
the day of injection of A1C1 3 .6H 2 0. 
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by an injection of 0.04 Gm. of A1 2 (S0 j) 3 .24H 2 0 in 5 cc. one hour 
afterward. Here, also, some hemolysin was produced, but little, and 
practically no agglutinin. Rabbits 21 and 25 were then each given a 
second injection of sheep cells seven days after the first injection, and 
then injections of alum for seven consecutive days. Rabbit 25 died 
immediately following the seventh injection of alum. In rabbit 21, the 
hemolysin rose following the second injection but never as high as in 
the controls ; the agglutinin, however, rose high. In rabbit 25, little 
of either agglutinin or hemolysin was demonstrable. The remarks made 
concerning complement in group 1 are true also for this group. 

Group 3 consisted of three experiments, in which the rabbits, no. 22 
(2.7 Kg.), no. 30 (2.4 Kg.) and no. 31 (2.4 Kg.), were given injections 
of alum on seven consecutive days prior to the injection of the sheep 
cells. In all three cases, no hemolysin was demonstrable, and only a 
small amount of agglutinin. These results are therefore to be contrasted 
with the results in the control animals, in which after a single injection 
of sheep cells there was a small production of hemolysin, but practically 
no demonstrable agglutinin. 

Group 4 consisted of three experiments in which rabbits 1, 2 and 3, 
which were showing a definite picture of anemia following extended 
injections of aluminum solutions (charts 1 and 4), were tested for 
production of antibodies. Rabbit 1, which had received forty-four 
previous injections of alum, was given an injection of sheep cells, then 
four more injections of alum, and a second injection of sheep cells six 
days after the first, as indicated on the chart. Rabbit 2, which had 
received thirty-two previous injections of alum, was treated similarly. 
Rabbit 3, which had received forty previous injections of 
A1C1,,.6H 2 0, was also treated like nos. 1 and 2. All three showed 
marked production of agglutinin after the first injection of sheep 
cells, but no demonstrable hemolysin. Following the second injection 
of sheep cells, in all three rabbits, hemolysin appeared for only a short 
period, but the agglutinins were markedly increased. During the deter- 
minations of agglutinin, it was noted that there was a peculiar heavy 
precipitate in the tubes. This opens the question whether, in view of 
the lack of formation of hemolysin, the apparent increase in agglutinin 
might not really be added evidence concerning the poisoned condition 
of the blood, rather than a true formation of antibodies. It had Been 
previously shown that during the poisoning of the blood with aluminum 
compounds the corpuscles became more resistant to hemolysis by saponin 
and hypotonic salt. Therefore, it seems possible that an increase in 
aluminum in the serum, due to injection of the aluminum compounds, 
prevents hemolysis of the sheep cells used in the test and at the same 
time causes marked agglutination of these same cells, thus giving the 
appearance of an increased formation of agglutinin. 
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COMMENT 

From the results obtained in the experiments in which aluminum 
compounds were injected directly into the blood stream of rabbits, we 
conclude that the aluminum ion, introduced either combined as the 
sodium sulphate salt or as the chloride, produces a marked anemia, and 
when the dose is large enough, even causes death. 

When daily intravenous injections of these two compounds were 
given, a definite secondary anemia was produced, i.e., there was a 
decrease in the percentage of the hemoglobin and in the number of the 
erythrocytes, an increase in the number of the leukocytes, chiefly the 
mononuclears, and an increased resistance of the corpuscles to hemolysis 
by hypotonic salt and saponin. Such increased resistance of the blood 
cells to hemolytic agents has been linked in lead poisoning with an 
increase in fragility of the corpuscles and denotes an injury to the 
cells. The final blood picture is also morphologically similar to that 
found in the later stages of lead poisoning, there being present normo- 
blasts, poikilocytes, anisocytes, chromatophilic cells in considerable 
numbers and a few stippled cells. 

Moreover, local irritant effects appear at the site of the injection — 
swelling, edema, inflammation and necrosis of the tissue and swelling 
of the neighboring lymph glands. All these symptoms were sornewhat 
more marked in rabbits receiving injections of sodium aluminum sul- 
phate than in those receiving injections of aluminum chloride. 

These results are not wholly due to acid, since no similar effects 
were produced when a sulphuric acid solution of the same pu as the 
solution of sodium aluminum sulphate was injected. A decrease in the 
number of erythrocytes, however, occurred when a sulphuric acid solu- 
tion of p K 2.6 was injected daily. This acidity corresponds to the 
maximal acidity that could be released from the alum compound, but 
it is improbable that a release of so much acid from alum would ever 
occur suddenly enough and at one time in the blood stream to give rise 
to the same effect as is produced by the injection of a solution of p H 2.6. 

A study of the minimal lethal dose emphasizes the toxicity of 
aluminum compounds. Rabbits seemed to be able to tolerate daily 
intravenous doses of from 0.011 to 0.017 Gm. of sodium aluminum 
sulphate in 0.8 per cent concentration, per kilogram, and from 0.003 to 
0.004 Gm. of aluminum chloride, per kilogram, for as long as forty days, 
or a total of 1.5 Gm., or of from 0.416 to 0.625 Gm. per kilogram, of 
the former salt, before they showed visible signs of decline to such 
an extent that it seemed inadvisable to continue the injections without 
an interval of rest. However, as small a single dose as 0.25 Gm., when 
given in a solution of 2.5 per cent concentration, killed a rabbit weighing 
1.8 Kg. immediately. This same amount (0.25 Gm.) was nonlethal 
when given at one time in a large volume of solution or in the concentra- 
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tion of 0.8 per cent to another rabbit of the same size. When 0.73 Gm. 
was given to this rabbit over a period of four days, death did not occur 
immediately, but the rabbit rapidly weakened and died twenty-four 
days later. A third rabbit of the same size died after receiving 0.76 
Gm. over a period of seventeen days. Therefore, although a total as 
high as 1.5 Gm. or from 0.416 to 0.625 Gm. per kilogram of sodium 
aluminum sulphate could he tolerated, if given over a period of forty 
days, one-half that amount was lethal if given in a shorter time in the 
same concentration, and one sixth as much was lethal if given at one 
time in greater concentration. 

A study of the tissues of all these rabbits revealed many lesions; 
namely, focal necrosis, infiltration with round cells and vacuolization 
of the liver cells ; pigmentation, fibrosis, thrombosis and necrosis of the 
spleen ; vacuolization of the renal epithelium and granular degeneration, 
necrosis and spontaneous nephritis in the kidney; lytic changes in the 
heart muscle cells ; petechiae and ulcers in the stomach and intestines, 
etc. Except for the intestinal and splenic lesions, none of these lesions 
was found consistently in the alum-treated rabbits alone, and therefore 
they cannot he considered exclusively the result of treatment with 
aluminum compounds. It is significant that both rabbits killed by the 
intravenous injection of 0.73 and 0.76 Gm. of sodium aluminum sulphate 
over periods of from four to seventeen days showed extensive necrosis 
in the splenic pulp, while this never was seen in any of the control 
rabbits or in those that were fed alum. Similar lesions of varying degree 
were found in the spleens of several other animals that received alumi- 
num, but not in the controls. Apparently, they resulted from injury 
to the blood, with formation of agglutination thrombi in the spleen 
sinuses. 

These experiments leave no doubt that aluminum compounds are 
toxic and even lethal when put directly in contact with the blood and 
the tissues. There was still the question whether similar results can 
occur from feeding or whether the aluminum as usually ingested, i.e., in 
the residues of baking powder, may not be in such an insoluble form 
that it cannot be absorbed and therefore cannot produce these toxic 
symptoms. 

Two sets of feeding experiments were undertaken in order to 
determine this point. In the first series, small daily doses of sodium 
aluminum sulphate (0.1 Gm. as Al 2 [SO 4 ] 3 .Na 2 SO. 1 .24H 2 0, which is 
the equivalent of from 0.0007 to 0.0011 Gm. aluminum per kilogram 
per day) were fed to rabbits weighing from 2.5 to 4 Kg. In these 
experiments, extending over varying periods of time up to one year, no 
outward clinical symptoms were detectable, but there was an undoubted 
moderate decrease in the percentage of hemoglobin in most of the 
rabbits. No such decrease occurred in the control rabbits. Moreover, 
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in contrast with the unexplainable increase in the number of erythro- 
cytes in the control rabbits fed only lactose, there were marked decreases, 
at times, in the number of erythrocytes of the rabbits fed the aluminum 
compound. 

That dramatic effects, such as follow intravenous administration, 
cannot be expected to result from feeding the same compound is illus- 
trated by the experiments of S oilman 15 with Pb(Co 3 ) 2 . Daily feeding 
of Pb(C0 3 ) 2 (0.15 Gm. per kilogram or 0.11 Gm. Pb per kilogram) to 
rats produced no effect in thirty-five weeks, except loss of appetite and 
checking of growth. And yet no one doubts the harmfulness of lead 
as an article of food. 

Aluminum is particularly toxic to red corpuscles, and it may well be 
that, in analogy with chronic lead poisoning, years of slow absorption 
of minute amounts of aluminum are required to effect the same results 
that are accomplished in a short time by introducing the substance 
directly into the blood stream. That this is a possibility is suggested 
by the slight changes noted in the blood after prolonged feeding of 
small doses of an aluminum compound. 

The strongest evidence, however, that the feeding of aluminum 
compounds, in any form, including that supposed to be so insoluble 
and inert (Al[OH] 3 ) may be harmful, lies in the results obtained in 
the second series of feeding experiments with large single doses of 
aluminum compounds. Quick responses, such as decreases of from 
2,000,000 to 3,000,000 in the number of erythrocytes and of as much as 
20 per cent in the hemoglobin were noted in a day or two following the 
ingestion of large doses of aluminum, in the form of Al(Cl g .6H,0), 
A1(C 2 H 3 0 2 ) 3 , metallic aluminum, Al(OTI) 3 (soluble gelatinous form) 
and Al(OH).. (granular insoluble form). 

Death followed immediately after the ingestion of A1(C1 3 .6H 2 0) in 
two rabbits (1.5 Gm. equaling 0.16 Gm. metallic aluminum, in a rabbit 
weighing 1.5 Kg. and 10 Gm., equaling 1.3 Gm. metallic aluminum, in' 
a rabbit weighing 3 Kg.). One rabbit died during the night following 
a feeding of insoluble Al(OH) 3 (4.25 Gm., equalling 1.47 Gm. metallic 
aluminum in a rabbit weighing 2.7 Kg.). The other rabbits either died 
three, four or more days after the feedings or were killed at the end 
of a month. 

At autopsy, these rabbits showed chiefly toxic effects in the kidneys, 
such as marked swelling of the tubular epithelial cells, in one with 
fusion of the cells into solid, structureless, granular masses resembling 
casts, ^ with loss of nuclear staining. Thrombi from agglutination were 
especially prevalent in the lungs, liver and kidneys in some of the rabbits, 
and attention is called to the apparent relationship between this 

15. Soliman, T. : J. Pharmacol. & Exper. Therap. 19:375 r 1922 
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phenomenon and the hemagglutinalive effect of aluminum. Fatty 
degeneration was found in the liver, kidneys and heart in most of them. 
Such changes were not seen in any of the control rabbits or in those 
fed smaller .doses of aluminum. 

That these lesions, as well as the marked and sudden although 
transient anemias, are due primarily to the toxicity of the absorbed 
aluminum ion, rather than to any acid radical attached, is evident from 
the fact that effects follow the ingestion of the neutral Al(OH) 3 
compounds and the metallic aluminum itself similar to those that follow 
the intake of acid compounds in the form of the chloride and the 
sulphate. There would seem, therefore, to be no doubt concerning the 
possibility of the absorption of aluminum following the ingestion of 
aluminum compounds, even when in the form of the supposedly insoluble 
Al(OH) 3 , since blood changes occur similar to those following the 
direct introduction of aluminum into the blood stream. 

A brief preliminary study of the effect of aluminum on the 
immunologic defenses of the body indicated that in rabbits which were 
showing definite symptoms of anemia and intoxication, due to extensive 
intravenous injections of either sodium aluminum sulphate or aluminum 
chloride, two injections of sheep cells failed to increase the hemolysin, 
whereas the agglutinative power of the serum seemed to be greatly 
increased, in contrast with that of the controls. As mentioned pre- 
viously, these effects may be added evidence of poisoning of the blood, 
rather than of a change in the production of antibodies. The experiments 
on this phase of the problem are scanty and arc reported only because 
of the appearance of a distinct effect due to intoxication with aluminum 
and as a suggestion for further work. 

SUMMARY 

Daily intravenous injections into rabbits of from 0.011 to 0.017 Gm. 
•sodium aluminum sulphate per kilogram in 0.8 per cent concentration, 
or of from 0.003 to 0.004 Gm. aluminum chloride per kilogram in 0.2 
per cent concentration, caused a very definite secondary anemia, i.e., a 
decrease in the percentage of hemoglobin and in the number of 
erythrocytes, an increase in the number of leukocytes, chiefly the mono- 
nuclears, and an increased resistance of the corpuscles to hemolysis by 
hypotonic salt or saponin. The final blood picture showed normoblasts, 
poikilocytes, anisocytcs, chromatophilic cells and stipple cells. More- 
over, at the site of the injection, local irritant effects appeared, such as 
swelling, edema, inflammation and necrosis of the tissue and swelling 
of neighboring lymph nodes. 

Daily intravenous injections of a sulphuric acid solution, the p n of 
which was the same as that of the aluminum solution (3.4) produced 
no similar effects. An acid solution of an acidity equivalent to the 
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maximal acidity that could be, but probably would not be, teleased fioni 
the sodium aluminum sulphate solution at any one time (/hi 2 . 6 ) 
produced a decrease in the number of erythrocytes, and in one rabbit 
caused marked local irritation at the site of the injection. But a com- 
parison of the results obtained with the aluminum solutions and the 
corresponding acid solutions makes it probable that the changes so 
marked in the rabbits treated with the former were due chiefly to the 
aluminum ion. 

The lethal intravenous dose of sodium aluminum sulphate seemed 
to vary inversely with the period of time over which it was given and 
also with the concentration in which it was given. Rabbits were able 
to survive from 0.416 to 0.625 Gm. per kilogram in a 0.8 per cent con- 
centration if given over a period of forty days, whereas one half of 
this amount was lethal, if given in a shorter period o! time in the same 
concentration. One sixth of the amount killed instantly if given in 
a 2.5 per cent concentration. 

The feeding of small daily doses over extended periods of time and 
the feeding of large doses of aluminum compounds produced changes 
in the blood and the tissues which indicate that aluminum is absorbed 
through the intestinal tract and then exerts the same toxic effects as 
follow intravenous injection. 

Rabbits daily fed sodium aluminum sulphate, mixed with lactose, in 
amounts of from 0.0007 to 0.0011 Gm. per kilogram for periods varying 
from 60 to 350 days, showed a greater decrease in the percentage of 
hemoglobin, than did the control rabbits. The number of erythrocytes 
occasionally decreased considerably. In a few rabbits there was a 
slight increase, but less than in control rabbits fed only lactose for the 
same length of time. 

Rabbits fed at varying intervals with large single doses of A1C1 3 , 
Al(C a H a 0 8 ) 8 , metallic aluminum, Al(OH) 3 in soluble form and 
Al(OH)o in insoluble form all showed marked sudden drops in the 
number of erythrocytes (of 2,000,000 or 3,000,000) and in the percent- 
age of hemoglobin (of as much as 20 per cent). The rebound, also, in 
most cases, was quick. Polychromasia and slight anisocytosis and 
poikilocytosis were found in some. 

Two rabbits were killed by a feeding of A1C1 3 .6H 2 0 (1 and 3.3 
Gm. per kilogram) and one rabbit by a feeding of the insoluble form 
®f Al(OH), (1.58 Gm. per kilogram), and the pathologic changes in 
the kidneys, spleen (in one case), lungs and spinal cord (one case) 
were marked. The lesions in the kidneys resembled those of a selective 
toxic necrosis and the agglutination thrombi in the lungs, liver and 
kidneys indicate the absorption into the blood stream of the hemag- 
glutmative agent — aluminum. Profound fatty degeneration was found 
m the kidneys, liver, and heart in two rabbits fed large amounts of 
A1(C 2 H 3 0 2 ) 8 (30 Gm.) and Al(OH) s (4.05 Gm.), respectively. 
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In some of the rabbits treated intravenously and fed small doses of 
alum over extended periods, numerous pathologic lesions were found, 
but only the occasional lesions of the stomach or the marked changes in 
the spleen, namely, thrombosis, necrosis, pigmentation and fibrosis, can 
be considered as primarily due to the treatment with aluminum solutions, 
since the other lesions were often found in control rabbits, especially 
those with intercurrent infections. The changes in the spleen were 
marked and of a character indicating the presence of a poison causing 
damage to the red corpuscles with agglutination and hemolysis. 

A few experiments on the effect of aluminum on immunologic 
defenses indicated that repeated intravenous injection of aluminum, to 
a degree leading to definite anemia, apparently reduced the capacity of 
the rabbits to produce hemolysin. However, the blood of these animals 
showed a heightened agglutinative effect, and this contradictory result 
raises the question whether both the heightened agglutination and the 
apparent lack of hemolysin may not have depended on the effect of the 
alum in the serum on the tested corpuscles. 
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Comparatively few studies have been made of the cells circulating 
in the lymph. In these investigations the thoracic duct or the large 
lymphatic vessels of the neck have usually been used as the source of 
lymph. This represents the ultimate collection of lymph from various 
parts of the body. Davis and Carlson 1 found that thoracic lymph in 
the dog contains from 1,000 to 30,000 cells per cubic millimeter. Kind- 
wall 2 obtained lymph from a point situated near the junction of the 
external jugular and subclavian veins, which is also the point of con- 
fluence of the thoracic duct and the lymph vessels of the neck. He 
reported that the cells of the lymph of the rabbit are practically all 
lymphocytes ; monocytes were rarely found. He therefore concluded 
that monocytes are not produced by lymphopoietic tissues, but when 
found are only chance invaders of the lymph stream. Forkner, 3 on 
the other hand, recently reported that monocytes are normal constituents 
of all the lymph nodes of the rabbit, except the mesenteric mass. He 
'agreed, however, that monocytes are not normally present in efferent 
lymphatic vessels. 

A few years ago Opie 4 pointed out that “the local changes which 
with inflammation occur in the lymphatic vessels of the affected part 
and in the tributary lymphatic nodes are not separable from the changes 
which have their seat in the blood vessels and in the interstitial tissue.” 
Within forty-five minutes after the injection of Staphylococcus aureus 

* Submitted for publication, May 1, 1929. 

*From the Henry Phipps Institute, University of Pennsylvania. 

1. Davis, B. F., and Carlson, A. J. : Contribution to the Physiology of Lymph : 
IX. Notes on the Leukocytes in the Neck Lymph, Thoracic Lymph and Blood of 
Normal Dogs, Am. J. Physiol. 25:172, 1909-1910. 

2. Kindwall, J. A. : A Supra-Vital Study of the Cells in the Lymph Stream 
of the Rabbit, Bull. Johns Hopkins Hosp. 40:39, 1927. 

3. Forkner, C. E.: Material from Lymph Nodes: IV. The Heterology of 
Lymphoid Tissue with Special Reference to the Monocyte-Supravital Studies 
J. Exper. Med. 49:323, 1929, 

4. Opie, E. L. : Inflammation, Arch. Int. Med. 5:541 (June) 1910. 
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into the subcutaneous tissue of the leg of a guinea-pig, Bezangon and 
Labbe 5 6 7 found that the afferent lymphatic vessels were dilated and con- 
tained many polymorphonuclear cells. 

The object of the present investigation was to study the leukocyte 
content of lymphatic vessels draining a relatively small area into which 
a sterile inflammatory irritant had been previously injected. 

METHOD 

The experimental procedure employed was as follows : 3 cc. of a sterile 
inflammatory irritant was injected subcutaneously into the extensor surface of 
one of the forelegs of a rabbit, about 2 or 3 cm. from the shoulder joint. The 
irritant used was either infusion broth containing neither salts nor peptone and 
concentrated to one tenth of its original volume® or else a 0.5 per cent saline 
solution containing 5 per cent aleuronat and 3 per cent starch. 

After varying periods ranging from eighteen to forty-eight hours, the animal 
was anesthetized with ether. The lymph was obtained by a method recently 
devised by Freund and Whitney, and adequately described by these authors 
elsewhere.’ In brief, the method was as follows: The skin was incised below and 
parallel to the clavicle. The pectoral muscles were severed and the subclavian 
vein was exposed. Alongside of this vein and crossing it, usually at its distal end, 
an efferent lymphatic vessel was seen. Cannulation was performed by means of a 
capillary pipet. At its distal end and slightly below the subclavian vein, the efferent 
vessel connects with an axillary lymph node in which two or three small afferent 
lymph vessels may be seen to terminate. The afferent channels could also occa- 
sionally be cannulatcd. The leukocyte picture in the lymphatic vessel of the 
opposite side of the animal was often used as a normal control over the observa- 
tions on the inflammatory side. 

To prove that the channels studied were the tributary lymphatics and were 
therefore draining the area of inflammation, a 1 per cent trypan blue solution in 
physiologic solution of sodium chloride was injected subcutaneously at the site 
where the inflammatory irritant was usually injected. From twenty to thirty 
minutes later the regional lymphatic vessels and lymph node displayed the dye 
prominently. 

The leukocytes were studied by the supravital technic as described by Sabin. 8 
Neutral red was the only dye used. The basophils, eosinophils and neutrophils 
were all grouped together as polymorphonuclcars. The monocytes were distin- 
guished from the clasmatocytcs by the “rosette” formation. To obtain the dif- 
ferential formula usually 200 cells were counted. In several experiments, histologic 
sections were also made of the inflamed area and of the regional lymph node. 


5. Bezanqon and Labbe: Arch, de med. exper. 10:318, 1898; quoted by 
Opie (footnote 4). 

6. Gay, F. P., and Morrison, L. F. : Clasmatocytcs and Resistance to Strepto- 
coccus Infection, J. Infect. Dis. 33:338, 1923. 

7. Freund, J., and Whitney, C. E. : Distribution of Antibodies in the Serum 
and Organs of Rabbits: III. Agglutinin Content of the Lymph and Tissue of the 
Liver and of the Lymph and Muscle of the Leg, J. Immunol. 16:109, 1929. 

8. Sabin, F. R. : Studies of Living Human Blood-Cells, Bull. Johns Hopkins 
Hosp. 34:277, 11923. 



MENK IN-FREUND— LEUKOCYTE CONTENT OF LYMPHATICS 265 


RESULTS 

In several normal rabbits, the efferent lymphatic vessel was cannu- 
lated and its cellular content was studied. Table 1 shows that in the 
normal efferent lymphatic vessel, the cells were practically all of the 
lymphocyte type. Only rarely an occasional monocyte was found. It 


Table 1. — The Leukocyte Picture in an Efferent Lymphatic Vessel in 

Normal Rabbits 


Rnbbit 

Abso- 
lute Number 
ot Leukocytes 
per Cu. Mm. 

Percentage 
of Polymor- 
phonuclears 

Percentage of 
Lymphocytes 

Percentage of 
Monocytes 

Percentage of 
Clasmatocytes 

1 

11,300 

0 

100.0 

0.0 

0 

O 

83,000 

0 

100.0 

0.0 

0 

ii 

15,000 

0 

100.0 

0.0 

0 

l 

0,000 

0 

100.0 

0.0 

0 

5 

21,000 

0 

100.0 

0.0 

0 

0 

14,-100 

. 




7 

12,000 





s 

0 

00.5 

6.5 

6 

9 


0 

100.0 

0.0 

0 

10 

17,500 

0 

09.5 

0.5 

0 

11 

14,000 

0 

100.0 

0.0 

0 

12 

0 

100.0 

0.0 

0 


Table 2. — The Leukocyte Picture in an Efferent Lymphatic Vessel in the 
Region of Local Inflammation 


Absolute* 


Inflam- 


Hours 
After Injcc- 

Number 
of Lcuko- 

Percentage of 

Percent- 
age of 

Percentage Percentage 

matory 


tion of 

cytcs per 

Polymorpho- 

Lympho- 

of Mono- 

of Clasmato- 

Irritant 

Rnbbit 

Irritant 

Cu. Mm. 

nuclears 

cytcs 

cytcs 

cytcs 

Infusion 

14 

IS 

17,000 

15.5 

83.0 

0.0 

1.5 

broth 

12 

IS 


8.0 

90.0 

0.5 

1.5 

(conccn- 

9 

19 


1.5 

9S.0 

0.5 

0.0 

trated) 

10 

20 


11.5 

79.5 

2.5 

0.5 


8 

22 


5.0 

92.0 

2.0 

1.0 


11 

23 


li.O 

85.0 

1.0 

0.0 


15 

40 


4.5 

95.5 

0.0 

0.0 


13 

48 

0,200 

0.5 

90.5 

1.5 

1.5 

Alcuro- 

24 

17 

34,200 

3.5 

92.0 

4.0 

0.0 

nat 

20 

IS 


33.0 

00.3 

0.0 

0.0 


27 

18 

10,000 

10.0 

83.5 

0.5 

0.0 


22 

20 

20,000 

5,750 

20.0 

79.0 

1.0 

0.0 


17 

21 

3.3 

90.0 

0.0 

0.0 


25 

21 

25,000 

25,700 

0.0 

94.0 

0.0 

0 


23 

21 

7.5 

92.5 

0.0 

0 


10 

22 

48,000 

74.0 

24.3 

0.3 

1.3 


21 

23 

24,750 

. 17.0 

83.0 

0.0 

0 


IS 

24 


30.3 

03.2 

0.5 

0 


20 

23 

15,000 

2.5 

97.5 

0.0 

0 


19 

49 


1.0 

99.0 

0.0 

0 


is noteworthy that this agreed with the observations of previous investi- 
gators, who examined lymph from other vessels. The absolute counts 
varied greatly, ranging from 9,000 to 55,000 leukocytes per cubic 
millimeter. 

Table 2 reveals the leukocyte picture in an efferent regional lymphatic 
vessel as a response to a local inflammatory process. There was a 
definite qualitative change in the differential formula. Whereas nor- 
mally polymorphonuclear cells were not found in the efferent lymphatic 
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vessel, a local inflammation caused by a sterile irritant revealed in each 
case the presence of polymorphonuclears. The percentage of these 
cells varied widely, ranging anywhere from 1 to 74 per cent. The 
significant point, however, was that the polymorphonuclear cells, could 
always he found in the efferent lymph vessel when an inflammatory 
irritant had been previously injected. Other types of cells were not 
found so constantly, although, when the observations here were com- 
pared with the observations in normal animals, there seemed to he in 
some of the rabbits receiving the injections a tendency toward a slight 
increase in monocytes and clasmatocytes. The absolute numbers of 
leukocytes per cubic millimeter were too variable to permit any definite 
inference as to their possible significance. 

COMMENT 

This study clearly brings out the fact that a local inflammatory 
process produces a change in the differential leukocyte formula of a 
regional efferent lymphatic vessel. Polymorphonuclears, in varying 
proportions, always appear. Histologic sections of both the site of 
injection and the regional lymph node reveal an inflammatory process, 
showing that the inflammation extends at least as far as the regional 
lymph node. The presence of polymorphonuclear cells in the efferent 
lymphatic vessel indicates that at least some of these cells are returned 
from the inflamed region to the blood stream through the lymphatic 
channels. 

SUMMARY AND CONCLUSIONS 

The cellular content of an efferent lymphatic vessel of one of the 
axillary lymph nodes of the foreleg of a normal rabbit consists almost 
entirely of lymphocytes. 

When local inflammation is produced by a sterile irritant, polymor- 
phonuclcars appear in the efferent lymphatic vessel of the regional 
lymph node. 

Local inflammation after from eighteen to forty-eight hours often 
causes the monocytes and clasmatocytes to increase in number in the 
efferent lymphatic vessels ; hut this increase is not so constant as the 
presence of polymorphonuclears. 

The inflammatory reaction involves both the site of the injection 
and the regional lymph node. 

The polymorphonuclear leukocytes that migrate from the blood 
vessels into the inflamed area return, in part, to the blood stream by 
way of the lymphatics. 



Laboratory Methods and Technical Notes 


AN IMPROVED RACK FOR STERILIZING VACCINES* 

Caul J. Bucher, M.D., Philadelphia 

Sterilization of bacterial suspensions by submerging the test tubes 
or bottles containing them in a water bath at 60 C. is the usual method 
in many laboratories. If the amount of bacterial suspension in the 
container is small, it is difficult to keep it submerged so as to have the 
water in the bath well above the fluid level of the vaccine suspension. 
The rack here described was designed to meet this requirement. 

It consists of a circular, perforated, heavy metal base, A, mounted on legs 
(fig. 1). Two upright metal rods, C and D, are fixed to it. A second copper 
disk, B, with six holes, each large enough to accomodate a vaccine bottle of 
30 cc. capacity, is attached at a distance 1 cm. above the disk A. A third movable 
metal disk, E, slides up and down on the rods C and D. It has six circular holes 
in it, so fashioned that each will fit over the neck of a vaccine bottle of 30 cc. 
capacity. Two set screws, F and G, secure the disk E in the position desired. 
There is a perforated slot, K, for holding a thermometer, soldered into the center 
of the disk E. The largest diameter of the rack is 13 cm. and its height is 16 cm- 

The bacterial suspension is placed in a vaccine bottle of 30 cc. capacity and 
this is stoppered with a sterile rubber cap. The disk E is brought down securely 
over the neck of the bottle and fixed in position by means of the set screws 
F and G. A thermometer is inserted into the slot K, and the apparatus is placed 
in the water bath ; the level of the water reaching up to the neck of the vaccine 
bottle, beyond the lower level of the rubber cap. 

The rack is of simple construction. Any skilled coppersmith can 
build one. It is small enough that even the inner boiler of a rice cooker 
may be used as a satisfactory water bath. There is no floating up of 
the vaccine container ; when placed in the water bath, it remains com- 
pletely submerged and both vaccine suspension and container may be 
maintained at an even temperature. 

Submitted for publication, April 19, 1929. 

* From the Pathological Laboratories, Jefferson Medical College Hospital. 








THE CELL-PLASMA RATIO * 

Joseph Felsen, M.D., New York 

It has long been recognized that marked variation occurs in the 
plasma content of the blood relative to its cell content both in health and 
in disease. In health, the most important factor in the variation is the 
ingestion of large quantities of fluid. In disease, the prime factor is 
hydremia associated with primary renal disease or circulatory failure or 
some condition in the tissues of the body involving the chemistry of 
colloids and crystalloids. Indirectly, there is a relative increase in the 
plasma in primary and most secondary anemias, in which the number 
of the red blood cells is markedly reduced. 

In any type of anemia and more particularly in anemia due to hem- 
orrhage, periodic study of the cell-plasma ratio may be of value in the 
differential diagnosis and as a check on the therapy. The study of the 
cell-plasma ratio has led, moreover, to a more precise method for 
the estimation of hemoglobin, as will be described in another part. 

METHOD 

1. Shake a few grains of dry powdered sodium citrate into a clean, dry 
capillary glass tube having an inside diameter of 4 mm. and a length of 10 cm. 1 

2. Holding the tube in the horizontal position or with the distal end slightly 
depressed, apply the proximal end to a bleeding puncture wound. A rapid, deep, 
incised wound of the finger made with a sharp lancet-headed needle will fill at 
least three such tubes with little or no pressure on the finger. 

3. Fill the tube about two-thirds full, and mix the blood with the citrate by 
alternately elevating and depressing one end. 

4. Allow the blood to gravitate to one end, seal that end with a plug of 
paraffin and place a broad rubber band snugly around the length of the tube, 
thus sealing both ends. It is well to file off the cut edges to avoid injury to the 
finger or tearing of the rubber band. 

5. Centrifugate at high speed (plugged end down) for a sufficient length of 
time to secure the maximal separation of cells and plasma. This is determined 
as the length of time after which repeated centrifugation no longer diminishes the 
length of the cell column. Once established, the same button on the rheostat and 
the same period of time may be used with every specimen. 

6. Measure the cell column and the plasma column with a millimeter rule, and 
determine the percentage of each (e. g., 30 mm. of plasma and 30 mm. of cells 
are equivalent to plasma 50 per cent and cells 50 per cent or a cell-plasma 
ratio of ( L ) 1). 

Method Using Venous Blood Compared with Method Using Capillary Blood. 

Contrary to expectations, it was found that little difference obtained in the results 

* Submitted for publication, April 26, 1929. 

* From the Laboratory of St. Bartholomew’s Hospital. 
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whether capillary or venous blood was used. Even prolonged and marked pressure 
on a bleeding digit elicited only a slight error. Prolonged application of a tourni- 
quet, however, made a small but definite error in the case of venous blood. 

Method Using Capillary Tube as Container Compared with Method Using 
Centrifuge Tube. — A check was then made against the 15 cc. graduated centrifuge 
tube. It was found that the thickness of the column of blood in the centrifuge 
tube increased the inaccuracy of the reading many times as compared with the 
slender column in a capillary tube. With the exercise of great care, however, 
the readings were comparable. Thus, repeated reading in a case of polycythemia 
vera gave plasma 31 per cent and cells 69 per cent for the capillary tube and 
plasma 40 per cent and cells 60 per cent for the centrifuge tube. 

APPLICATION OP METHOD 

As it had been determined in a series of 500 cases that in the hands 
of different technicians the cell plasma values of venous and of capillary 
blood were comparable, capillary blood alone was used, except in isolated 
instances. 

Variations in the Normal Person. — It was found that in the normal 
person great variation occurred in the proportion of plasma to cells. 
This was most marked within the first half hour after ingestion of large 
amounts of fluid, the relative plasma value then being high, and in starva- 
tion, the relative plasma value then being low. The influence of fluids 
was so marked that one could almost trace the rate of the water- 
absorption by periodic determinations of the cell-plasma ratio. 
Constant values in any one person were found under basal con- 
ditions (fourteen hours’ fast and rest in bed). The average 
value of the plasma in the blood from a healthy man or woman under 
basal conditions was from 45 to 55 per cent and the average value of 
the cell-plasma ratio was 1 or a little less than 1. That is, the plasma col- 
lumn was nearly always slightly longer than the cell column. The value 
of the cell-plasma ratio (-y,) was obtained by dividing the percentage of 
cells in the column of centrifugated blood by the percentage of plasma. 
Excessive sweating and exercise tended to increase the ratio in almost 
direct proportion to their intensity and duration. 

Variations in Persons Presenting Pathologic Conditions. — Severe 
secondary types of anemia, especially those associated with hemorrhage 
(e. g., duodenal ulcer), primary anemias, severe diabetes and nephritis 
with water retention show a relative increase in plasma content and, 
therefore, a cell-plasma ratio of much less than 1. In cases of bleeding 
gastric or duodenal ulcer, the ratio is lowest within the primary post- 
hemorrhagic period when the vessels are being rapidly filled with fluid. 
The ratio slowly rises, approaching 1 as the cells are regenerated. It 
is a more reliable index of the progress of a bleeding lesion than the 
percentage of hemoglobin and the blood count. Persistent loss of blood 
is accompanied by a low ratio, which is proportionate in a measure to 
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the duration and severity of the hemorrhage. Table 1, showing the 
determinations of the cell-plasma ratio in a case of bleeding gastric ulcer, 
illustrates this point. Autopsy disclosed extensive ulcerations of the 
prepyloric region with evidence of a recently plugged vessel of moderate 
size in the floor of one ulcer. The wall of this ulcer also showed early 
carcinomatous changes. 

Table 1 , — Comparison of the Percentage of Hemoglobin and Number of Red 
Cells with the Cell-Plasma Ratio in a Case of Hemorrhage 
from Duodenal Ulcers 


Date 

8/ S/28. 
8/10/28. 
8/11(28. 
8/13/23. 
8/11/28. 
8/28/28. 
9/ 4/2S. 
9/11/28. 


Hemoglobin, 

Red Cell 

Cell-Plasma 

Remarks 

per Cent 

Count 

Ratio 

74 

3,830,000 

0.31 

90 hours after hemorrhage 

0.50 

ho 


0.40 


os 

3,200,000 

0.20 

Hemorrhage 



0.15 


5G 

3,880,000 

0.42 


00 

3,000,000 

0.2G 


. , 

0.00 

1 hour before death 


Tabu: 2. — Effect of a Blood Transfusion on the Cell-Plasma Ratio in a Case of 
Hemorrhage from Duodenal Ulcers 


Date Cell-Plasma Ratio Remarks 

8/10/28 0.30 A lew minutes before a transfusion of 

1,000 ce. of blood (direct method) 

S/10/28 0.20 Five minutes after the transfusion 

8/17/28 0.31 Twenty-four hours after the transfusion 

8/1S/28 0.2G Forty-eight hours after the transfusion 


Table 3.— Comparison -of the Percentage of Hemoglobin and Number of Red 
Cells with the Cell-Plasma Ratio in a Case of Duodenal Ulcer 


Date 

Hemoglobin, 
per Cent 

Red Cell 
Count 

Cell-Plasma 

Ratio 

Remarks 

10/ 3/28 

so 

5,2-10,000 

0.75 

Before dinner 

10/ 0/28 

80 

4,410,000 

0.S5 

Before dinner 

10/ 7/2S 



0.20 

Gastro-enterostomy 1 hour 

10/ 7/28 



1.2 

after hypodermoclysis 

and 5 minutes before a 
transfusion (1,000 cc. by 
direct method) 

Ten minutes after the 

10/10/28 



1.5 

transfusion 

10/16/28 

3/11/29 

72 

4,000,000 

1.0 

Taken shortly after dinner 

0.30 

Taken before breakfast 


A transfusion in the same case is interesting in that it caused no con- 
siderable change in the ratio for at least forty-eight hours (table 2). 

Another patient studied over a longer period showed- somewhat dif- 
ferent results (table 3). This patient was a woman of the thin, scrawny 
dehydrated type, who had a duodenal ulcer. The high values of the 
cell-plasma ratio in this case were probably associated with dehydration 
which was possibly due to the short circuiting of the gastric contents’ 
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At the time of the last estimation, the patient had returned to the hospital 
because of an adherent gallbladder which had perforated and ruptured 
into the stomach. The transfusion in this case had changed the pro- 
portion from cells 21 per cent and plasma 79 per cent to cells 58 per 
cent and plasma 42 per cent. It suggests the rapidity with which fluids 
may pass from within blood vessels to dehydrated tissues. 

The healthy donor who had been used for the transfusion showed 
no change in the cell-plasma ratio. This was probably due to the rapid- 
ity of the withdrawal of blood, and indicates that in the loss of blood 
by mechanical means without associated shock it takes some time for the 
body fluids to attempt to make up the loss of fluid. Clinically, the average 
healthy donor rarely experiences thirst after a transfusion of moderate 
size. It is not at all unlikely that in a robust person such a transfusion 
causes little disturbance in the fluid balance. 

In marasmus, cachexia and all other states associated with dehydra- 
tion, the cell-plasma ratio is high owing to the relative concentration of 
the cellular elements. 

In chlorosis and polycythemia there is an absolute increase in the 
number of erythrocytes and a resulting high cell-plasma ratio. This is 
illustrated in a case of polycythemia in which the percentage of the 
hemoglobin was 110, the number of the red cells 7,040,000 and the 
cell-plasma ratio 1.5. 

SUMMARY 

The cell-plasma ratio affords a simple index to the relative concen- 
tration of cells and plasma in the blood. 

Some normal and pathologic variations have been described. 

The practical application of this method in the study of hemorrhagic 
states has been illustrated. 



General Review 


RECENT WORK ON THE EFFECTS OF INANITION AND 

MALNUTRITION ON GROWTH AND STRUCTURE 

C. M. JACKSON, M.D. 

MINNEAPOLIS 

(Concluded front fayc 107S) 

Effects of a Deficiency of Vitamin E. (Antisterility ). — The existence 
of a fat-soluble antisterility vitamin E may be regarded as definitely estab- 
lished through the pioneer work of Evans and his associates, confirmed 
by Sure (1924, 1926, 1926a, 1926b), Mattill and his associates (1924, 
1926, 1927), Daniels and Hutton (1925), Mason (1925, 1926), Beard 
(1926), Kennedy (1926), Tso (1927) and Suzuki and his co-workers 
(1928). Some skepticism, however, has been expressed, especially by 
Hogan and Harshaw (1924), Nelson and his associates (1926) and 
Hartwell (1926). In reviewing the question, Kennedy (1926a) con- 
cluded that “as yet it has hardly emerged from controversy, but it is 
impossible to deny that the evidence in its favor is very strong.” 

The earlier papers by Evans and Bishop, announcing the discovery 
of the antisterility vitamin, were reviewed in my previous work 
(Jackson, 1925). Evans and Burr (1925), Evans (1925) and Evans, 
Burr and Althausen (1927) presented more detailed evidence that rats 
reared on various synthetic mixtures of protein, fat, carbohydrate, salts 
and vitamins (A, B and D) grow well but exhibit sterility unless the 
diet is supplemented by vitamin E. According to Beard (1926), a 
similar factor is apparently necessary for normal reproduction in the 
mouse. A possible relationship between the antisterility vitamin E 
and the assimilation of iron was suggested by Hart and his co-workers 
(1925) and Simmonds, Becker and McCollum (1927). Recently 
(1928), however, the latter authors withdrew this suggestion. The 
character of the sterility is different in the two sexes, which must 
therefore be considered separately. Evans (1928b) recently showed 
that the maximum body weight attained is distinctly higher in rats of 
both sexes when vitamin E is adequately supplied. Bisceglie 
(1928) found that deficiency of vitamin E in rats results in histologic 
changes (interpreted as hyper functional) in the thyroid, suprarenal and 
hypophysis. 

Reproduction in the Male (Sterility) : While the earlier inves- 
tigation was devoted chiefly to the effects in the female rats, Evans and 
Bishop (/. A. M. A. 81:889, 1923) noted that the spermatozoa also 
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are injured and eventually destroyed by the deficiency of vitamin E. 
Mattill and associates (1924, 1926) observed that in male rats, over 
100 days old, on diets deficient in vitamin E, there is a decline in pro- 
creative power, associated with progressive degeneration of the testis. 
In advanced stages, the testis is from 40 to 70 per cent subnormal in 
weight. The sperm cells and the lumen of the seminiferous tubules 
disappear, hut the interstitial tissue proliferates. After the animals are 
5 months of age, the recovery of the degenerated testis on the adminis- 
tration of vitamin E is rarely possible. 

The histologic effects of a deficiency of vitamin E on the testis of 
the rat were studied in detail by Mason (1925, 1926). After the rats 
had been from three to five months on a diet deficient in vitamin E 
(beginning at weaning), the weights of the testes averaged only 44 per 
cent of normal. Degeneration began in from fifty to sixty-five days, 
and was practically complete after 100 days. The stages of degenera- 
tion in the seminiferous tubules were: (1) clumping of the spermatozoa, 
which became detached in irregular masses: (2) disappearance of the 
spermatozoa in most tubilles, and karyorrhexis of the spermatids, with 
disappearance of the cell walls; (3) formation of multinucleated giant 
cells by fusion of the degenerated spermatids, with a beginning 
degeneration also in the spermatocytes; (4) presence of a few remain- 
ing giant cells, with the spermatocytes and the spermatogonia in 
various stages of necrosis; (5) reduction of the germinal epithelium 
to a syncytial layer of Sertoli’s cells in the periphery of the shrunken 
tubules, with the interstitial cells not degenerated, and the epithelium 
in the ducts of the epididymis showing fatty degeneration in extreme 
cases. 

The destruction of the male germ cells, and eventually of the entire 
seminiferous epithelium, was also noted hv Evans (1925), Evans and 
Burr (1925) and Suzuki and his associates (1928). The process was 
described fully in a recent monograph by Evans, Burr and Althausen 
(1927). They recognized the following stages of sterility: (1) a 
short period during which the spermatozoa (from the vaginal plug) 
appear normal in number, morphology and motility, hut have already 
lost their fertilizing power; (2) a period similar to stage 1, but with 
loss of motility by the spefmatozoa; (3) a period similar to stage 2, 
except for the appearance of isolated groups of spermatozoa, together 
with attached Sertoli’s cells ; (4) disappearance of sperm from the 
plug; (5) loss of power to form the plug, with preservation of some 
sex interest, and (6) loss of all sex interest. In late stages of 
sterility, with normal body weight (about 400 Gm.), the testes are only 
about one-third normal weight, and are pigmented and water}' in struc- 
ture. Histologically, the tubules show a progressive (to total or nearly 
complete) loss of seminiferous epithelium, as described by Mason. 
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While the interstitial (Leydig) cells apparently remain normal, there 
may be an increase in connective tissue macrophages, associated with 
phagocytic resorption of the degenerated seminiferous epithelium. The 
testes of males of the second or succeeding generations on the deficient 
diets degenerate earlier than those of males of the first generation. 
On the feeding of a curative diet containing vitamin E, recovery of the 
normal structure by regeneration from islands of resistant germinal 
epithelium is possible, but may be attained in only one fourth of the 
cases, even when the curative diet is fed as soon as the sterility appears. 
Tubules reduced to Sertoli’s cells only are apparently unable to regen- 
erate and persist unchanged. 

The effects of a deficiency of vitamin E on the testis appear, in 
general, similar to those previously described by many investigators as 
occurring in various forms of partial or total inanition. In some cases, 
in the earlier experiments, the effects observed may have been due to an 
unrecognized associated deficiency of vitamin E. Mattill (1927) and 
Evans (1928a) presented evidence indicating that in rats a deficiency of 
vitamin B (which has been considered especially harmful to the 
testis) rarely causes testicular degeneration when vitamin E is ade- 
quately provided. 

Reproduction in the Female (Sterility) : It is most remarkable that 
while a deficiency of vitamin E causes sterility also in the female, the 
process is radically different from that in the male. Recent work by 
Mattill, Carman and Clayton (1924), Mason (1925), Evans and Burr 
(1925) and Suzuki and his associates (1928) strongly confirmed the 
original discovery by Evans and Bishop that in the female rat during a 
deficiency of vitamin E the ovary and ovulation, fertilization and 
implantation remain unimpaired, but sterility occurs through resorp- 
tion of the implanted embryos. Bisceglie (1928) alone found a pro- 
found degeneration of the ovarian follicles. 

The process was recently described in detail in the excellent 
monograph by Evans, Burr and Althausen (1927). Their extensive 
and carefully controlled observations revealed nothing abnormal occur- 
ring during the period of deprivation of vitamin E until the eighth day 
of gestation. From that time, retardation and abnormality of embryonic 
development became progressively evident until the death of the fetuses, 
about the thirteenth day, followed by rapid fetal and (later) placental 
resorption. The embryos showed subnormal development, which 
affected especially the mesodermal derivatives. The yolk sac showed 
a reduced size and a smaller number of entodermal villi and of meso- 
dermal blood islands. The outgrowth and differentiation of the allan- 
tois were impaired. The maternal placenta was reduced in size but 
was nearly normal in structure. It continued to grow for several days 
after the fetal death, but was later resorbed. Early fetal death followed 
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subnormality of the yolk sac; later death followed injury of the allan- 
tois. The hematopoietic organs of the embryo were reduced, and the 
entodermal anlage of the liver was often subnormal. There was a 
striking reduction in the number of blood cells in the embryonic vascular 
system. The anemia and subnormal development of the yolk sac 
and allantois probably resulted in fetal death through starvation and 
asphyxia. 

About two months were required to exhaust the stored vitamin E 
of female rats that previously had been on normal diet. When females 
were reared from weaning time on diet free from vitamin E, enough of 
the vitamin might be retained to permit one normal gestation (rarely 
more). While a lack of vitamin E caused female sterility, an excess of 
the vitamin did not increase either the normal number of young in a 
litter or the average weight at birth. 

Even on normal diets, however, resorption occurred in about 7 per 
cent of the embryos. Barry ( Carnegie Contrib. Embryol. no. 53, 1920) 
observed fetal resorption resulting also from the starvation of pregnant 
rats. It therefore appears doubtful whether the contention is justified 
that fetal resorption occurs only from the deficiency of vitamin E. In 
most cases, however, female malnutritional sterility is undoubtedly 
brought about through a suppression of ovulation rather than through 
a disturbance of the process of gestation. 

While a deficiency of vitamin E apparently causes anemia in the 
embryo, Kohls and Evans (1928) did not find evidence that it produces 
anemia in adult rats. Bishop and Morgan (1928) observed the spon- 
taneous occurrence of multiple deciduomas in the uterus of a rat on 
a diet deficient in vitamins A and E. 

Lactation: Simmonds (1924) and other investigators found diffi- 
culty in rearing young rats through the nursing, period when the 
mothers were placed on many natural or synthetic diets apparently con- 
taining all the necessary nutritional factors. Evans (1924) noted that 
even with the inclusion of vitamin X (E), the food requirements for 
lactation were not fulfilled. The question was recently discussed by 
Tso (1927) and Evans and Burr (1927a, 1928a). One view (now 
well established) is that the process of lactation requires an enormous 
increase in some of the known dietary factors, as was shown by Sim- 
monds for protein and by Sure, Evans and Burr, and others for the 
requirement of vitamin B during this period. The other possibility 1- is 
that certain natural foods contain some more specific galactagogue 
factor that has not yet been demonstrated. 

Paralysis of the Young: As was recently shown by Evans and Burr 
(1928a), when mother rats are on diets deficient in vitamin E, the 
young appear to grow normally during the lactation period, but nearly 
three fourths of them develop a partial paralysis. This is frequently 
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noted a day or two before weaning and becomes progressively severe 
during the next four or live days. The musculature of the body wall 
is affected, so that the rats are unable to right themselves when placed 
on their backs. The hind limbs present a spastic paralysis, in some 
cases preceded by flaccid paralysis, with dragging of the limbs. About 
35 per cent of the affected animals die, 17 per cent (mild cases) 
recover fully, and 48 per cent continue paralyzed to a variable extent 
throughout life. After two or three months, many develop bilateral 
atrophic skin lesions with bare areas over the upper part of the thigh 
and the mid-dorsal region. The administration of vitamin E does not 
cure the paralysis after it is once well established, but some of the 
paralyzed females have later been able to become pregnant and give 
birth to normal young. 

Effects of a Deficiency of Recently Discovered Vitamins . — As men- 
tioned in the section on vitamin B, much evidence has accumu- 
lated, establishing beyond reasonable doubt the composite nature of 
this vitamin. As early as 1915, Funk and Macallum recognized the 
possibility of separable growth components in yeast. Mitchell (1919) 
reviewed the conflicting evidence as to the identity of the water-soluble 
growth-promoting vitamin and the antineuritic vitamin. McCollum and 
his associates formerly suppoi'ted the view that the water-soluble B 
represents a single vitamin, but most of the more recent work has tended 
to confirm the theory that yeast (and some other carriers of vitamin B) 
contain at least two separable factors: the heat-labile antineuritic (anti- 
beriberi) vitamin and the heat-stable “growth-promoting” vitamin. The 
heat-stable factor appears somewhat similar to Wildiers “bios,” or 
Funk’s “vitamin D” (not to be confused with McCollum’s antirachitic 
vitamin D), and is probably identical with Goldberger’s antipellagra 
(“P-P”) factor. Both of the component factors of B appear necessary 
for health and growth, and both are usually abundant in yeast. Wheat 
and maize germs seem to be relatively rich in the antineuritic vitamin, 
but poor in the antipellagra factor. 

Experimental evidence for the composite nature of vitamin B has 
been presented by numerous investigators, including the following 
(using the rat or pigeon in most cases) : Emmett and Luros (1920), 
Funk and Dubin (1921), Heaton (1922), Levene and Muhlfeld (1923), 
Smith and Hendrick (1926), Goldberger, Wheeler, Lillie and Rogers 
(1926), Goldberger and Lillie (1926), Hauge and Carrick (1926), 
Goldberger (1927) in human pellagra, Salmon (1927), Salmon, Guerrant 
and Hays (1927), Chick and Roscoe (1927), Hassan and Drum- 
mond (1927), Sherman and Axtmayer (1927), Williams and Water- 
man (1927), Eddy (1927), Evans and Burr (1927a, 1928c) Kennedy 
and Palmer (1928), Findlay (1928), Black, Sassaman and Holadav 
(1928) and Hogan and Hunter (1928). 
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The nomenclature of the newly discovered vitamin factors is in a 
state of great confusion, as was recently well shown by Smith (1928). 
Shall the term vitamin B be abandoned (as suggested by Sherman), or 
retained merely in the old, composite sense (Salmon, Smith) or 
restricted to designate only one of the newly recognized factors? To 
retain the term vitamin B in the composite sense would be contrary 
to precedent in the case of vitamin A, which originally meant the com- 
posite fat-soluble vitamin, but was later restricted by excluding the 
antirachitic factor (D). The proposal of the British Committee on 
Accessory Food Factors to use B, for the thermoiabile (antincuritic) 
factor and B 2 for the thermostabile factor is likewise open to serious 
objections, as noted by Smith (1928) and Dutcher (192S). 

If the term vitamin B is in the future to be restricted to one of 
the component factors, which shall it be? Chick and Roscoe suggested 
vitamin B scush sfriclo to designate the ‘‘growth promoting,” or anti- 
pellagra, factor. This appears undesirable, since beriberi and poly- 
neuritis have been so long and so prominently associated with a 
deficiency of vitamin B. Growth, on the contrary, is a more generalized 
function, dependent on more than a single vitamin ; and the probable 
relationship of the second B factor to pellagra has been only recently 
recognized. It would therefore seem more logical and more satisfac- 
tory to retain the term vitamin B in the restricted sense of the anti- 
neuritic factor, in accordance with the usage of Goldberger and others, 
and contrary to the proposal of Sherman and Smith. This plan is sup- 
ported by McCollum (Dutcher, 1928) and by Hogan and Hunter 
(1928). 

If vitamin B is to mean the antineuritic vitamin, what term shall 
be adopted to designate the second B factor? The term “growth- 
promoting” has been frequently used for this factor, but it appears 
inappropriate, since both B factors (as well as other vitamins) are 
essential for growth. Salmon proposed “B-P” factor for the anti- 
neuritic, and “P-P” (Goldberger’s pellagra-preventing) for the second 
factor. Sherman suggested “vitamin F” for the antineuritic factor and 
“vitamin G” for the growth-promoting or antipellagra factor (“P-P”). 
But if vitamin B is to be retained for the antineuritic factor, it seems 
more logical (as proposed by Hogan and Hunter) to use “vitamin F” 
for the second growth-promoting factor, which appears to be closely 
related to (if not identical with) Goldberger’s pellagra-preventing 
(“P-P”) factor. Evans and Burr (1927a, 1928b), recently suggested 
the term “vitamin F” to designate another growth-promoting dietary 
factor, to be discussed later. This factor might instead be termed 
"vitamin G,” if the newly discovered vitamins are (as in the past) to be 
designated by the letters of the alphabet in approximate order of dis- 
covery. 
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As to the effects of a dietary deficiency of the second, growth- 
promoting (or antipellagra) factor, most of the investigators noted 
merely a failure of growth in young animals. Young rats on diets 
thus deficient, as a rule, soon cease to grow, and after a variable period 
of nearly stationary weight, usually show a progressive emaciation with 
a decline in weight, and die from malnutrition without any external 
evidence of special lesions. In certain cases, however, especially of 
older animals subjected to experiment for long periods, characteristic 
disturbances of the skin and other symptoms suggestive of pellagra 
have been observed. 

Antipellagra Factor (P-P), B 2 or Vitamin F: Credit for the dis- 
covery of the antipellagra factor is due chiefly to Goldberger and his 
associates. Continued work in this field led Goldberger to abandon his 
former theory that pellagra is caused by a dietary deficiency of protein. 
“Summing up,” he wrote in 1926, “it may be stated that the available 
evidence seems to leave no reasonable doubt but that pellagra is caused 
by a faulty diet. The primary dietary fault appears to be of the 
nature of a deficiency of a factor P-P, very probably but not certainly 
identical with a dietary essential heretofore included with the anti- 
neuritic under the designation ‘vitamin B,’ which some workers have 
attempted to identify with bios.” Goldberger (1927) described the 
distribution of this heat-stable factor in various foodstuffs (it is 
especially abundant in yeast and lean meat), and concluded that in 
pellagra in man “this deficiency arises when the diet does not include 
enough of the foods which carry the vitamin P-P to supply the needs 
of the body for this food factor.” 

This factor P-P (“pellagra-preventing”) was first recognized by 
Goldberger and Tanner (1925) in dietary experiments with pellagra in 
man. Further experiments on animals were reported by Goldberger 
and Lillie (1926). When young rats were fed a diet apparently com- 
plete except for the antipellagra factor, growth was soon arrested, but 
symptoms of polyneuritis did not occur even when the experiment con- 
tinued far beyond the period when such symptoms appear during a 
deficiency of vitamin B. Many of these rats ultimately developed 
symptoms of ophthalmia and pellagra-like lesions of the skin. There 
was a variable loss of fur, usually beginning on the head, neck or 
shoulder. The depilation sometimes extended to an almost complete 
denudation of the head, neck and trunk. The denuded areas were 
often sharply delimited and were bilaterally symmetrical. Either with 
or without such loss of fur, some rats developed a dermatitis with 
bilaterally symmetrical lesions of the ears, the front of the neck and 
the chest or the limbs (paws). The shortest period within which this 
dermatitis appeared was about seven weeks. A few rats showed 
ulcerative lesions at the angles of the mouth or the tip of the tongue. 



280 


ARCHIVES OF PATHOLOGY 


Mouriquand (1926) observed a pellagra-like syndrome in guinea- 
pigs fed on maize or the ordinary ration with the omission of grass. 
The disorder was characterized by loss of hair, intestinal troubles and 
general dystrophy. The exact nature of the deficiency responsible for 
the condition was uncertain. 

A somewhat similar pellagral disorder was produced by Scheunert 
and Lindner (1927) in albino rats on a diet containing too little vita- 
min B. These investigators were apparently unaware of the recent 
work by Goldberger and others in this field, and did not recognize the 
possibility of different factors in the vitamin B complex. It may be 
assumed, however, that their results (skin lesions) were probably due 
to a deficiency of the anti pellagra (P-P) component. These lesions 
(which appeared in all their rats on the diet deficient in B over 
fifty days) began in the region of the eyes, with conjunctivitis, dermal 
hyperemia and depilation. Simultaneously, papillary outgrowths (not 
mite infection!) appeared around the nasal and oral apertures. On the 
limbs, especially the dorsum of the feet, there occurred similarly 
bilateral hyperemia, depilation, and epidermal desquamation with a 
copious exudate. Iiistologic sections sometimes showed also a slight 
cellular infiltration of the subcutaneous region. In general, the con- 
dition was considered as equivalent to pellagra in man. 

The work of Chick and Roscoe (1927, 1928) directly confirmed the 
conclusions of Goldberger as to the effects of a deficiency of the anti- 
pellagra (P-P) factor. Their rats with pellagra usually maintained 
their weights and were active, though in poor condition. The urine 
often appeared slightly blood stained. The hair coat was rough and 
the hair dropped out in patches, leaving inflamed areas on the nose 
(sometimes on the ears) and on the backs of the forepaws. These 
areas were often edematous and tended to enlarge and spread around 
the nose and the mouth, the thorax, and the hind limbs. There was 
marked conjunctivitis. The rats continued two or three weeks in this 
condition before death occurred. The postmortem examination did not 
reveal any further abnormality, aside from an “unhealthy condition” 
of the whole alimentary tract. Especially the small intestine was 
inflamed and atrophic, containing bloodstained mucus. 

Salmon (1927) likewise noted in rats on seed diets deficient in the 
growth-promoting factor of vitamin B “a tendency to lose their fur in 
patches and in a few cases to develop an inflammation of the eye.” 
These were probably symptoms of the same pellagral disorder. 

Findlay (1928) recently described the pellagra-like lesions in rats 
on diets deficient in vitamin F (B„), confirming the results of Gold- 
berger and his associates. He obtained the failure of growth with the 
characteristic lesions of the skin, oral mucosa, tongue and eyes, followed 
by death in two or three weeks. The liver, spleen, thymus and testes 
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were markedly subnormal in weight, the kidney nearly normal and 
the suprarenal glands above normal. Aside from those in the skin and 
the nervous system, the histologic changes in general resembled those 
of simple inanition. A papillomatous lesion found in the cardiac por- 
tion of the gastric mucosa was thought to be nonspecific for the 
deficiency of the vitamin. 

The possible relation of pellagra to the “black-tongue” syndrome of 
dogs has received considerable attention. Underhill and Mendel (1925) 
concluded that the Chittenden-Under hi 11 pellagra-like syndrome in dogs 
may he due to the lack of an unrecognized vitamin present in carrots 
and butter fat. Goldberger and his associates (1926, 1928) believed 
that their experimental pellagra in dogs was probably identical with 
the Chittenden-U nderhill syndrome. The condition developed slowly, 
with a progressive stomatitis and variable lesions on the cheeks and 
tongue. Constipation was frequent, and was sometimes succeeded by 
final diarrhea (sometimes bloody). In from 40 to 50 per cent of the 
males, there was an area of pellagra-like eruption in the skin of the 
scrotal region ; this area was reddened and sometimes pigmented, with 
desquamation. Lacrimation, convulsions and other symptoms were 
noted in a few cases. Occasional lesions of the alimentary or respira- 
tory tract were observed at necropsy. Denton ( 1928) found the lesions 
in these animals similar to those of pellagra in man. 

Denton (1925) made a thorough study of the pathologic changes 
of pellagra in man, based on sixteen cases in Panama. The essential 
clinical symptoms included the characteristic lesions of the skin, mouth 
ahd tongue, gastro-intestinal disturbances and symptoms referable to 
the central nervous system. “Pellagra is a disease in which the lesions 
are confined to epithelial surfaces without extension to deeper tissues 
or organs.” The cutaneous lesions involved the following stages: 
injury, or the fibrolytic stage; reaction, or the dennatitic stage; repair; 
compensatory vascular ectasia, or the erythematous stage; the cica- 
tricial, or atrophic stage. The brownish-red color of the oral and 
esophageal mucosae (with or without necrotic lesions), dark-red small 
intestine and variable degrees of colitis were gross characteristics. Most 
of the viscera did not show constant or important lesions. Variable 
degeneration (tigrolysis) of the nerve cells in the central nervous sys- 
tem was observed. 

Sutton (1926) reported observations in fifty-six cases of pellagra, 
in five of which necropsies were recorded. The “unknown toxin” of 
pellagra attacked chiefly the ectodermal structures of the skin, the ali- 
mentary tract and the central nervous system, resulting in the familiar 
diagnostic tripod of dermatitis, diarrhea and dementia. The lesions of 
the skin and of the oral mucosa were described by Sutton in detail At 
necropsy, there appeared atrophy and thinning of the alimentary canal, 
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with hyperemia and ulceration of the oral mucosa and lower bowel. 
Abnormal pigmentation was found in the ganglionic cells, heart muscle, 
liver and spleen. Atrophy of the lateral and (sometimes) posterior 
columns of the spinal cord was noted. Sutton did not accept Gold- 
berger’s theory that pellagra is caused by a deficiency of protein ; he 
inclined toward the theory that it is caused by a toxin. Crutchfield 
(1928) studied especially the skin and mucosa in 109 cases with ten 
autopsies. 

Klauder and Winkelman (1928) described the symptoms and other 
pathologic manifestations of pellagra in chronic alcoholic addicts, who 
seem especially predisposed to this disorder. The characteristic degen- 
eration of the brain cells was observed by the Nissl method. 

Other Vitamins (Vitamin G) : Evans and Burr (1927a) observed 
that a highly purified diet of casein, sucrose and salts was not adequate 
for normal growth and ovulation in rats, even when this diet was 
supplemented by foods containing high levels of the vitamins A to E, 
inclusive. Since the deficiencies of growth and ovulation were cor- 
rected by the addition of small amounts of lettuce, liver or lard, it was 
concluded that these substances probably include a hitherto unrecog- 
nized factor of growth, for which the name vitamin F or Ii was 
suggested. In a further study (1928b), they found that the addition of 
lard to this diet of sugar and casein brought about better growth than 
did the addition of butter, coconut oil or corn oil; but that in supporting 
lactation the lard was the least effective of the three. Burr (1928) also 
discovered in rats on the diet of sugar and casein certain degenerative 
changes involving a necrosis of the tail. This disorder was prevented 
or cured by the addition of small doses of lard to the diet. If the term 
vitamin F is applied to the second B, or antipellagra, factor (as has 
been suggested) the new factor discovered by Evans and Burr seems 
the logical one for recognition as vitamin G. 

McCay, Bing and Dilley (1928) described briefly the results of a 
feeding experiment on growing trout. A diet of purified rations (a 
mixture of casein, boiled starch and salt) proved inadequate, even when 
supplemented with all the known vitamins from A to E. The addition 
of raw liver resulted in excellent growth, however, and for the 
unknown factor in the liver they proposed the name “factor FI.” It 
seems quite possible that this factor may be identical with the new 
vitamin promoting growth discovered by Evans and Burr, for which 
the term vitamin G is now proposed. 

It is not at all likely, however, that the list of vitamins is finally 
exhausted. Some or all of the vitamins now recognized are probably 
composite in character, and other undiscovered factors doubtless exist. 
Richardson, Palmer and Kennedy (1928) believed that the highly puri- 
fied foods which they used, had been dispossessed of some unknown 
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substance that is essential for the utilization of fat by the body. It is 
indeed quite possible that before the knowledge of nutrition is complete 
all the letters of the alphabet will have been insufficient to designate the 
various vitamins and similar dietary factors involved. 
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Notes and News 


Dedication of Institute of Pathology, Western Reserve University. 
— In the autumn of 1926 the General Education Board appropriated §750,000 for 
the construction of an Institute of Pathology at Western Reserve University. After 
study of the situation it was decided that the building would house all the work 
in pathology of the university and the associated hospitals, including Lakeside 
Hospital, Babies’ and Children’s Hospital, Maternity Hospital and the Hanna 
Pavilion. It was further decided that the institute would serve as a central 
laboratory for the more intricate tests that deal with biochemistry, immunology 
and bacteriology. After careful consideration of similar buildings on this continent 



Institute of Pathology, Western Reserve University. 


and in Europe, plans were drawn by Abram Garfield of Cleveland. Ground was 
broken in February, 1928. The building was constructed by Crowell and Little 
of Cleveland, and was occupied in June, 1929. 

The building is of buff brick and Indiana limestone. It consists of sub-basement, 
basement and five floors, the uppermost of which is for animal quarters. It is 
an oblong building, 160 by 60 feet, with steel framework, supported on forty 
steel columns. The sub-basement houses machine rooms and contains seven rooms 
for the storage of pathologic materials such as tissue blocks. 

The basement contains a large museum which is designed so as to provide 
specimens for clinical teaching throughout the medical group. The morgue, 
chapel, undertakers’ room, receiving room, living quarters for an orderly and 
stable for horses and sheep are found on this floor. An amphitheater runs through 
this floor and the first floor, projecting out over, and concealing, a ramp where 
delivery of bodies may be made under cover. The amphitheater contains 166 
seats and has been given acoustic treatment. 
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The first floor is entirely for student purposes. The class room for pathologic 
histology has ample capacity for sixty-six students with an expansion capacity of 
ten more. A small auxilliary class room for demonstrations can accommodate 
fifty students. Communicating by dumb waiter with the museum preparation 
room below, is a room for the exhibition of gross morbid anatomic material. A 
room is provided for experimental work by the students. Student entrance to 
the amphitheater is from the first floor level. Locker rooms and toilets are 
provided for men and women students. 

The second floor houses the departmental library, with a capacity of 10,000 
volumes, stockrooms, a conference room, record rooms, nine rooms for staff with 
office and private laboratory facilities and a general experimental room for housing 
heavy apparatus. From this floor the staff can go down one flight to the class 
rooms or up one flight to the rooms for routine hospital work. 

The third floor contains one office, a shop, a room for cleaning of glassware 
and preparation and sterilization of mediums, separate rooms for bacteriology, 
immunology and preparation of histologic material. Dental pathology has two 
large units on this floor. Biochemistry has four large units. There are three 
cubicles for investigators who come from outside the university group and these 
rooms share a common laboratory. 

The fourth floor contains the general autopsy room with two tables, a private 
autopsy room with one table, and a preparation and store room between. The 
art suite combines a large room for the artist and a large room for gross and 
microscopic photography. A dark room serves the photographic room and an 
experimental x-ray room. There are eighteen rooms for members of clinical 
departments who wish to do research in subjects closely related to pathology. 
Sixteen of these are arranged in groups of four small rooms, with a common 
laboratory. 

The fifth floor has a large space allotted to dogs, with built-in cages and a 
central open air court for exercise. Separate rooms are provided for rats and 
mice, birds and monkeys, rabbits and guinea-pigs, fish and frogs. There is a 
metabolism room for animals, a dark room for research with various types of 
light, an isolation room, a food storage and preparation room, a cage cleaning room, 
an inoculation room and a complete suite for surgical operations and physiologic 
experiments on animals. 


Symbolic decorations have largely replaced conventional decorations throughout 
the building. Above the doorway are grouped low bas reliefs of the heads of 
representative pathologists from various countries: Morgagni, Italy; John Hunter, 
England; Bichat, France; Virchow, Germany; Rokitansky, Austria; Welch, 
America; Cohnheim, experimental pathology; and Pasteur, bacteriology and 
immunology; Bronze doors are decorated with zodiacal signs of Libra and Cancer, 
medieval lancets, medieval urine glass, pine cone and the Tudor rose. A frieze 
over the door alternates the cock and the pine cone. The panel over the door 
shows the American form of the caduceus over which is an open book with the 
inscription from Claude Bernard, “Observation shows and experiment teaches.” 
Six designs are repeated in the panels under the windows and are the motifs from 
escutcheons of the medieval guilds; namely, ' Barber Surgeons of London, Physi- 
cians of London, Barber Surgeons of Brussels, Barber Surgeons of Edinburgh, 
and Apothecaries of Nuremberg with the shield of the Medici of the Della Robbia 
period representing Italy. Interior grilles utilize much the same material as the 
bronze doors. A frieze around the main corridor utilizes the caduceus and the 
pine cone. The lamp shades in the library are decorated with the trademarks of 
eight of the great medieval and early renaissance printers and publishers. The 
interior of the building is of simple construction with the exception of decorative 
features in the library, chapel, entrance hall and director’s office. 


. The dedicatory exercises will take place Oct. 7, 1929, and a general invitation 
is extended to all who may be interested. The exercises will be presided over bv 
the president of the university, Dr. Robert Ernest Vinson. Brief addresses will 
be made by President Vinson, Torald Sollmann, dean of the medical school and 
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Howard T. ICarsner, director of the institute. The dedicatory address will be 
delivered by Henry Roy Dean, professor of pathology in the University of Cam- 
bridge. Honorary degrees will be conferred on Professor Dean, Dr. William H. 
Welch, William T. Councilman, Ludvig Hektoen and Simon Flexner. Preceding 
the dedicatory exercises, which will take place at 5 o’clock in the afternoon, the 
building will be open for inspection. Following the dedicatory exercises a dinner 
will be given by President Vinson to the delegates from institutions cf higher rank 
and the learned societies. 

University News, Promotions, Resignations and Appointments.— Dr. 
Timothy Leary has resigned as professor of pathology, bacteriology and medical 
jurisprudence at Tufts College Medical School, Boston, after about thirty-two 
years of service. 

Dr. George S. Silliman, Abingdon, has accepted a position as roentgenologist 
and pathologist at the Methodist Hospital, Gary, Ind. 

Dr. Allan W. Blair, formerly of the Pathological Institute of the Royal Victoria 
Hospital, McGill University, Montreal, has been appointed instructor in pathology 
and bacteriology at the University of Alabama School of Medicine. 

Dr. Jean R. Oliver, professor of pathology, Stanford University Medical School, 
San Francisco, has been appointed professor of pathology at the Long Island 
College Hospital, Brooklyn, to succeed Dr. Archibald Murray, the appointment to 
become effective July 1. Before going to Stanford, Dr. Oliver was with the 
Rockefeller Institute, New York. 

The dean of the University of California Medical School, San Francisco, 
announces the following appointments and promotions in the faculty, effective 
July 1: Dr. Isabel H. Perry, pathology; Dr. Adelbert M. Moody, pathology; 
Dr. Stacy R. Mettier, assistant professor of medicine and pathology; Dr. Zera E. 
Bolin from instructor to assistant professor of pathology; Dr. James F. Rinehart 
from assistant to instructor in pathology. 

Prof. Oskar Frankl of Vienna will give twenty lectures on gynecologic 
physiology and pathology, and ten lectures on endocrinology at the Woman’s 
Medical College of Pennsylvania, September 10 to 26. 

The following appointments for the next academic year have been made by the 
medical fellowship board of the National Research Council, of which Dr. Gotthelf 
Carl Huber, professor of anatomy, University of Michigan School of Medicine, 
is chairman : Claude Forkner, pathology and clinical investigation ; Emidio L. 
Gaspari, bacteriology and immunology; Leone McGregor, pathology, and Bruce 
Webster, internal medicine. 

Milwaukee Academy of Medicine. — The Milwaukee Academy of Medicine 
was addressed on May 28, by Dr. Charles H. Bunting, professor of pathology, 
University of Wisconsin Medical School, on “Diseases of the Bone Marrow and 
Lymph Glands.” 

American Psychopathological Association. — Dr. James Ramsay Hunt, 
New York, was elected vice president, and L. E. Emerson, Cambridge, Mass., 
secretary, of the American Psychopathological Association at a meeting held in 
Atlanta, Ga., on May 17. 

Cancer Registry Established. — Local physicians will establish city-wide 
cancer and abnormal growth registry, at the Research Institute of the Lankenau 
Hospital in September. All types of tumors will be preserved to assist the diag- 
nosis and study of these growths. A feature of the registry will be a follow-up 
service in which nurses provided by the Philadelphia Health Council will visit 
patients after they have had cancerous or noncancerous growths removed to report 
to what extent surgical treatment has been beneficial. The registry is being 
organized by Dr. Stanley P. Reimann, director of the research institute of the 
hospital. Its head will be Dr. Joseph McFarland, professor of pathology, Uni- 
versity of Pennsylvania School of Medicine. 
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Experimental Pathology and Pathologic Physiology 

Juvenile Acrodynia. C. W. Wyckoff, Am. J. Dis. Child. 37:88, 1929. 

The author, by a process of elimination, arrives at the conclusion that a subacute 
infection is the cause of acrodynia. The symptoms are objective. Extreme rest- 
lessness, sleeplessness and irritability are manifest. The child never plays, and it 
lies down in a crouching position with the abdomen supported by the thighs. The 
cardinal symptom is redness and swelling of the extremities with desquamation. 
The remaining symptoms are anorexia and asthenia. The child becomes emaciated, 
a rash appears, teeth fall out and there is a diminution of sensitiveness to external 
stimuli. Byfield claims that the condition is one of peripheral neuritis involving 
mainly the sensory nerves and showing marked vasomotor disturbances of the 
extremities. The treatment advised consists of removal of the tonsils and adenoids. 
The use of hypnotics is not advisable. Calamine lotion is used for the eruption of 
the skin and itching. The main object in treatment is to maintain a fair state of 

nutrition - H. E._ Landt. 


Hypertension in the Young. Samuel Amberg, Am. J. Dis. Child. 37:335, 
1929. 

Different forms of hypertension, persisting for long periods, can occur in child- 
hood. The cases reported here represent: (1) hypertension associated with coarcta- 
tion of the aorta — in these cases the elevation in blood pressure is confined to the 
upper part of the body; (2) hypertension associated with cardiac decompensation; 
(3) hypertension intimately associated with disease of the kidney — in such cases it 
may be of shorter or longer duration and at times be referable to increased intra- 
cranial pressure ; (4) hypertension as the consequence of an organic cerebral lesion ; 
(5) hypertension perhaps in the form of so-called essential hypertension, and (6) 
hypertension in the form of a syndrome of malignant hypertension as described by 
Keith, Wagener and Kernohan, with changes mainly in the small arteries and 
arterioles. Author’s Summary. 


Muscular Hypotonia Associated with Congenital Heart Disease. C. 

Davison and Morris M. Weiss, Am. J. Dis. Child. 37:359, 1929. 

A case of congenital heart disease associated with a marked hypotonia is 
reported. If the hypotonia is an anomaly, as others occurring in a congenital cardiac 
condition, then this is the first case of its kind reported. If the hypotonia does not 
have a relationship to the cardiac condition, the only disease that it simulates is 
amyotonia congenita, in which case it would be an atypical form of this entity. 

Authors’ Summary. 


The Progressive Anemia Following a Single Intramarrow Injection of 
B. Welchii Toxins. John C. Torrey and Morton C. Kahn, Am J Path 
5:117,1929. 


It has been found that the single inoculation of 0.5 cc. of a potent sterile 
B. wclchii toxin into a tibial marrow of a rabbit or a monkey gives rise to a 
chronic, persistent and finally often fatal anemia, characterized by low hemoglobin 
content of the blood, low erythrocyte count and a color index generally above 1 
Amsocytosis and at times poikilocytosis are pronounced. A single intravenous 
inoculation of B. wclchii toxin of the same dosage, or a series of increasing doses 
gives rise to an anemia of the same type as that resulting from inoculation of the 
marrow, but is followed within from three to four weeks by an immunity and a 
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return of the blood to a normal or nearly normal condition. Such intravenous 
inoculation of the toxin causes some mucous degeneration of the fat cells and an 
increase in the cellular elements in the marrow, particularly the leukocytes, but 
results in nothing like the destructive action. of inoculation directly into the marrow. 
The single inoculation of 0.5 cc. of the toxin into a tibial marrow starts a degen- 
erative process which apparently affects the whole marrow system. Definite 
evidence of beginning degenerative changes were noted in the marrows on the 
side of the body opposite the site of inoculation within eighteen hours. After 
twelve days the process was well advanced as shown by the marked mucous 
degeneration of the fat cells, great diminution in other normal marrow and blood- 
forming cells and a marked increase in polymorphonuclear leukocytes. In rabbits 
which had died eleven or more weeks after the inoculation the marrows were 
found to be in an advanced stage of degeneration, with fat cells replaced by a 
granular material and an extreme atrophy of the cellular elements. Nearly all 
the animals showed, at whatever stage examined, a rather more pronounced degen- 
eration in marrows far removed than in that into which the toxin was injected. 
As intravenous inoculation of like or larger amounts of toxin causes no more 
than a transitory injury to the marrow, the cause of the difference in effect is 
not clear. It is suggested that the chronic experimental anemia produced in this 
way may prove a useful means for evaluating the potency of extracts of liver 
and other organs as blood regenerating agents. Authors’ Summary. 

The Syndrome Produced by Aneurysm at or Near the Junction of the 
Internal Carotid Artery and the Circle of Willis. Fuller 
Albright, Bull. Johns Hopkins Hosp. 44:215, 1929. 

The symptoms in two patients, on whom the diagnosis of ruptured intracranial 
aneurysm near the junction of the internal carotid artery and the circle of Willis 
was made, are reported with the results of autopsy in one case. Thirty cases of 
aneurysm in this region in which there were localizing symptoms before death are 
abstracted from the literature. The entire series of thirty-two cases fall into five 
etiologic groups : mycotic, traumatic, syphilitic, arteriosclerotic and congenital. 
The symptomatology can be divided into two main subgroups, neighborhood symp- 
toms due to involvement of structures in this region, and symptoms arising from 
leakage of blood into the subarachnoid space. The neighborhood symptoms, except 
in the larger aneurysms, as a rule become manifest only after partial rupture of the 
aneurysm and the formation of a false aneurysm. The commonest neighborhood 
symptoms are internal and external paralysis of the third nerve and involvement of 
the first branch of the fifth nerve. The third nerve was involved in every case in 
the series. Relief of pain by obliteration of the common carotid artery in the neck 
was a helpful diagnostic sign in one of my cases. The internal carotid artery was 
ligated in the neck without success in one of the newly reported cases. The 
possibility of relieving this condition by surgical measures is discussed, but no 
conclusions are reached. Author’s Summary. 

Outlying Acidosis Due to Functional Ischemia. Peyton Rous and 
Douglas R. Drury, J. Exper. Med. 49:435, 1929. 

In various functional conditions involving peripheral vasoconstriction, a more or 
less widespread change toward acidity takes place within certain tissues. The 
change is frequently independent of any in the blood. Indeed, the blood can become 
more alkaline while the tissue acidosis is developing. When the blood volume is 
diminished abruptly but not too greatly, by hemorrhage or by anhydremia, the 
acidosis which develops in the superficial connective tissue and* in the skeletal 
muscles is patchy in distribution, being limited to areas of local ischemia themselves 
the result of a compensatory vasoconstriction which affects certain regions only. 
There is a second type of patchy ischemia (and of acidosis) which occurs under 
circumstances of moderate depletion and is referable to local pressure differences 
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that are so slight as to be ineffective under normal circumstances. A generalized 
acidosis throughout the superficial tissue develops when depletion is extreme. All 
these are outlying acidoses, since they lie without the influence of the blood. In 
the viscera no such acidoses have been found. Authors’ Summary. 

Treatment of Experimental Acute General Peritonitis in the Dog 
with Ileostomy and Sodium Chloride Solution. Thomas G. Orr and 
Russell L. Haden, J. Exper. Med. 49:525, 1929. 

In experimentally produced general peritonitis, drainage of the gut by ileostomy 
6 inches (15.24 cm.) above the cecum has no beneficial effect. Animals with 
experimentally produced general peritonitis treated with ileostomy plus 1 per 
cent sodium chloride solution live three times as long as those not given the salt 
solution. Authors’ Summary. 


The Rapid Shallow Breathing from Pulmonary Congestion and Edema. 

Edward D. Churchill and Oliver Cope, J. Exper. Med. 49:531, 1929. 

These experiments record the effects of the experimental production of pul- 
monary congestion and edema in a lung completely isolated from the general circu- 
lation, but with an intact nerve supply. The resulting changes are: a slowing of 
the heart rate, a fall in systemic blood pressure and a temporary inhibition of 
respiration succeeded by rapid shallow breathing. The pulse rate and blood pressure 
show a rapid and spontaneous return to initial conditions. The respirations show a 
partial but not a complete return to their former rate and depth. The effects on 
respiration are similar to those described by Dunn and Binger and Moore which 
follow multiple embolism of the pulmonary circuit with starch granules. The 
alterations in the pulse rate and blood pressure are characteristic of the effects of 
vagal stimulation. A chemical effect on the respiratory center is excluded by the 
nature of the preparation. These results, therefore, add further evidence to 
support the hypothesis that the rapid shallow breathing present in congestion and 
edema of the lungs is due to the stimulation of nerve endings in the lungs. 

Authors’ Summary. 

Blood Chlorides in Conditions Associated with Pneumonia. Carl A. L. 
Binger, Ronald V. Christie, John Staige Davis, Jr., and Alma Hiller, 
J. Exper. Med. 49:603, 1929. 

Attempts have been made in dogs to lower the chlorides in the serum by means 
of various procedures. Of these the withholding of food, anoxemia, tissue 
destruction, anaphylactic shock, leukocytosis and fever yielded negative results. 
The ingestion of large amounts of water lowered the chloride level independently 
of body temperature. The drop in chlorides under these circumstances could not 
be accounted for by excretion and appeared to run parallel with an increase in 
the water content of the serum. Experimental pneumococcus infection in two 
animals reduced the chloride concentration in the serum. 

Authors’ Summary. 

Arterial Carbon Dioxide Pressure in Cardiac Dyspnea. F. R. Fraser 
C. F. Harris, R. H. Hilton and G. C. Linder, Quart. J. Med. 22:1, 1928'. 

Fifty cubic centimeters of blood was drawn from the femoral arteries of patients 
with cardiac dyspnea into paraffined syringes containing potassium oxalate and 
sodium fluoride. This was kept surrounded by ice. Four portions of 10 cc each 
were successively transferred to tonometers of 400 cc. capacity, filled with mixtures 
of air and carbon dioxide so that the pressure of carbon dioxide was 20 30 40 and 
50 mm. of mercury. The volume of carbon dioxide in the blood from the tonometer 
was plotted against the pressure of carbon dioxide in the tonometer and a dissocia- 
tion curve constructed. The point in the curve corresponding to the volume of 
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carbon dioxide in the arterial blood gave an estimation of the arterial carbon dioxide 
pressure. This was further checked by plotting the carbon dioxide pressure in 
the tonometer against the hydrogen ion concentration of the blood removed from 
the tonometer. The results of this study indicate that in the absence of such 
factors as pulmonary disease and the changes that occur in dying tissues cardiac 
dyspnea' is characterized by a low carbon dioxide pressure in the arterial blood. 
As the degree of heart failure and the dyspnea diminish, the pressure of the carbon 
dioxide rises. The low carbon dioxide pressure is associated with an arterial 
hydrogen ion concentration which is on the alkaline half of the normal range. This 
is significant in that it indicates that an increased acidity of the blood supplied to 
the respiratory center is not the cause of the increased respiratory activity. The 
combination of the low carbon dioxide pressure and the low normal carbon dioxide 
capacity, and the values of the hydrogen ion on the alkaline side are indicative of 
a dyspnea due to the stimulation of the respiratory center, but which is independent 
of the character of the blood supplied to the center. Thus, this stimulus may be 
due to low oxygen tension in the tissues of the center, which would result from a 
lowered minute volume of the circulation. In those cases in which there is pul- 
monary disease in addition to heart failure, or those in which pulmonary lesions 
are seen in severe passive congestion, the arterial carbon dioxide pressure is raised. 
This is probably the result of inefficient pulmonary ventilation, and the raised 
carbon dioxide acts as an additional stimulus to the respiratory center. An 
additional factor is the increased hydrogen ion concentration which occurs shortly 
before death ; this would act as an additional stimulus to the center. 

N. Enzer. 

Gout. P. E. A. Nylander, Arb. a. d. Path. Inst. d. Universitat. Helsingfors 5: 
3S1, 1928. 

It is probable that gout is related to vasomotor and trophic neuroses. That 
disturbances of calcium metabolism play a role in gout is not established; the 
calcareous deposits in gout are probably not the direct result of increase in the 
blood calcium. 

The Gaseous Metabolism in Tuberculosis with Special Reference to 
the Specific-Dynamic Action of Proteins. F. Salus and H. Adler, 
Beitr. z. Klin. d. Tuberk. 70:733, 1928. 

The basal metabolism in afebrile, noncachectic tuberculous patients may be 
normal, increased or decreased. Basal metabolic determinations cannot be used 
for the diagnosis of activity. Tuberculous patients show frequently greater fluctua- 
tions in the basal metabolic rate than normal persons. Artificial pneumothorax has 
no influence on the basal metabolic rate. The specific-dynamic action of proteins was 
found decreased in 15 per cent, normal in from 15 to 30 per cent and increased in 
more than 30 per cent of the patients. These deviations do not show any correlation 
with the pulmonary process, but they are definitely dependent on the allergy of 
the patient. Increased protein action is frequently associated with alimentary 
hyperthermia. These studies suggest that a diet low in proteins may be indicated 
in certain tuberculous patients. Max Pinner. 

Changes Accompanying Work and Fatigue of Muscle. L. Wacker, Klin. 

Wchnsclir. 8:244, 1929. 

The content of calcium and magnesium is increased considerably in the blood 
of rabbits fatigued by an alternating electrical current during urethane narcosis. 
The increase of the calcium in the serum averages 50 per cent, and of the mag- 
nesium about 140 per cent, that of the resting values in urethane narcosis. The 
increase in magnesium is relatively greater than that in calcium. The quotient 

diminished from = 4.16 in the nonfatigued animal to — 2.57 

in the fatigued animal. The increase of calcium and magnesium in the blood with 
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content of the serum exceeds the calcium and the ^ quotient ^ diminishes 
fn n4S Part 0 { the calcium is replaced by magnesium. In the normal rabbit 
serum the calcium is 11.84 mg. per hundred cubic centimeters; in the narcosed 
animal 9.40 mg. per hundred cubic centimeters. Author’s Summary. 


Ovarian Hormone and Metabolism. Gertrud Koehler, Klin. Wchnschr. 
8:502, 1929. 

The metabolic rate in eight women and two men was not altered by the admin- 
istration of ovarian hormone. Edwin F. Hirsch. 


Carbohydrate Metabolism and the Oxidation of the Glucose Molecule. 
E. Schneider and E. Widmann, Klin. Wchnschr. 8:536, 1929. 

Lactic acid injected intravenously is synthesized to glycogen. Dioxyaceton is 
completely oxidized. Methylglyoxal, on the contrary, to some extent is synthesized 
to glycogen through lactic acid. Authors' Summary. 


Pathologic Anatomy 

Heart-Block Showing Multiple Transitions Associated with Convul- 
sive Syncope. Wallace M. Yater and Frederick A. Willius, Am. 
Heart J. 4:280, 1929. 

A case is reported with detailed pathologic data. Also, the literature on the 
pathology of heart block is reviewed briefly and a bibliography is furnished. 
Directions are given for taking sections at the autopsy table to aid in locating 
the lesions in heart block. Pearl Zeek. 


Hemangioblastoma of the Cerebellum (Lindau's Disease). Leo M. 

Davidoff, Am. J. Path. 5:141, 1929. 

The practical importance of a knowledge of these tumors is, in the first place, 
that when they occur alone they are completely removable surgically with a 
resulting cure of the condition. Secondly, in the presence of all tumors of the 
cerebellar hemispheres, one must, knowing the associated lesions in cases of 
Lindau’s disease, be on the lookout for angiomatosis retinae and tumors of the 
medulla, spinal cord, pancreas, kidneys, suprarenal glands, epididymi, etc., especially 
if material gained by operation proves histologically to be hemangiomatous in 
character. The prognosis in the complicated cases should be guarded even if the 
cerebellar tumor is removed in its entirety. . 

Author s Summary. • 


The Effect of Combined Feeding of Potassium Iodide and Anterior 
Lobe of the Pituitary Upon the Thyroid Gland. Howard Anderson 
McCordock, Am. J. Path. 5:171, 1929. 

Oral administration of anterior pituitary tablets causes a depression in the 
activity of the thyroid gland with a marked lowering of the number of mitoses 
in the entire gland and with medium-sized or somewhat smaller acini dktonrW 

u ng the first stage of its action, potassium iodide, on the other hp n A 
marked stimulation with enormous mitotic activity and a slichtlv enft ’ ? n°L 
occasionally containing large numbers of phagocytic cells S - K 

change induced in the thyroid gland bv nota«ii,m * j- ■ Th y proIlferatl ve 
pituitary when both these substances are fed to the same anfST”^ ^ anter5 ° r 

Author’s Summary. 
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Fenestrations of the Semilunar Valves. Arthur N. Foxe, Am. I. Path. 

5:179, 1929. 

In a series of 300 cases, one or more fenestrations occurred with a frequency 
of 82 per cent. The frequency of pulmonic and aortic involvement was approx- 
imately equal. Fenestrations, which are acquired defects, increase in frequency 
with age. Patent foramen ovale, which is a developmental defect, decreases in 
frequency with age. The total percentage for the frequency of the occurrence of 
this defect was 22. The classification, nature and variety of the fenestrations are 
briefly discussed. It is possible that fenestrations may occasionally cause an aortic 

insufficiency. . , „ 

Author s Summary. 


Intra-Medullary Lipoma of the Spinal Cord. E. Sachs and E. F. Fincher, 
Arch. Surg. 17:829, 1928. 

A lipoma beneath the dura, at the level of the sixth thoracic vertebra, was 
found to be imbedded in the cord. Sections showed it to be composed entirely of 
fatty tissue. The condition is rare. One writer previously collected nine cases, 
some of which the authors feel are not pure lipomas. Of fourteen intramedullary 
tumors reported by Elsberg, not one was lipomatous. M 


Hemangioma of the Kidney. H. H. Crile, Surg. Gynec Obst. 48:449, 1929. 

A 6 by 6 cm. cystic and fluctuating cavernous hemangioma, located on the 
anterior aspect of the anteroexternal surface of the kidney, produced sudden severe 
pain in the right lower abdominal quadrant and the passage of blood clots in the 
urine in a white man, aged 37. No communication was found between the tumor 
and the pelvis of the kidney although the remaining portion of the renal calices 
contained blood. The microscopic picture was that of a typical cavernous 
hemangioma. Richard A. Lifvendahl. 


Aberrant Blood Vessels as a Factor in Lower Ureteral Obstruction. 

Joseph A. Hyams, Surg. Gynec. Obst. 48:474, 1929. 

An aberrant artery running in a band of fibrous tissue caused constriction of 
the right ureter, from 6 to 8 cm. above the ureteral orifice. Proximal to this 
constriction there was a calculus, above which the ureter was dilated. The patient 
suffered sharp intermittent pains over the sacro-iliac region and the kidneys at 
intervals of five or six months for a period of three years. From dissection 
of cadavers the author found that there was considerable variation in the course 
and distribution of the vessels of the pelvis in the vicinity of the ureters. In 
one body he noted a similar constricting band of the ureter as in the aforementioned 

patient. Richard A. Lifvendahl. 

Congenital Valvular Obstruction of the Prostatic Urethra. H. H. 

Young and R. W. McKay, Surg. Gynec. Obst. 48:509, 1929. 

The authors report fifty-one cases of congenital valvular obstruction of the 
urethra in persons from 11 days to 57 years of age. The condition is described 
as an obstructing fold of mucous membrane coming from the vesicle neck in 
the form of semilunar valves, as a diaphragmatic membrane below the veru- 
montanum, or as a fold running downward from the prostatic orifice anteriorly. 
As a result of this obstruction to the outflow of urine there is a funnel-shaped 
dilatation of the prostatic urethra and vesicle neck. If the obstruction is marked 
or if the condition is of long duration, the urinary bladder, ureteral orifices, 
ureters and the renal pelves may be markedly dilated. The authors divide the 
condition into three types depending on the position and character of the obstructing 
valves. The importance of early cystoscopic examination, the prognosis and the 
treatment are discussed. Richard A. Lifvendahl. 
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T _ Rt nan Supply of the Thyroid Gland with Special Reference to 
Z s”tem or T„K Cket.-- Gctee. O. H. Wa»g E nst EI », 

Surg. Gynec. Obst. 48:613, 1929. 

The blood supply of thirty-nine thyroid glands was studied after intra-arterial 
injection, with the glands submerged in normal physio ogic solution of sodium 
chloride; some following the instillation of diluted ink, ***** ntgcn 

examinations followed the injection of mercuric oxide and Hil! s white paste The 
inferior thyroid artery was found to be considerably larger than the .superio , 
and in several of the cretin goiters the former had a diameter of 9 mm. In the 
seventeen specimens from necropsy the inferior thyroid was absent but the superior 
was always found; in two the vessel was small. One gland had a double superior 
thyroid artery. An accessory thyroid artery was observed twice in dissected 
postmortem specimens. An anomalous artery, in one cretin patient, which arose 
as a branch from the main division of the right superior thyroid artery ran 
obliquely across the isthmus and communicated with the left inferior thyroid 
artery. The free anastomosis between the subcapsular vessels was well demon- 
strated in the various methods of injection. There seemed to be no direct relation 
between the size of the goiter and its arteries. A few' injections of the veins 
revealed great friability of their walls with rupture and dissemination of the 
injected material into the adjacent tissue. 

In cretin goiters intimal thickening was frequently observed, and in many 
instances almost complete occlusion of the lumen was noted in the arteries of 
the capsule and in those of the second order; even the follicular and interlobar 
branches were the site of degenerative changes. The muscular walls of the larger 
groups of vessels were often very thin. The interfollicular network of colloid 
goiters was narrowed and compressed, and their capillary communications were 
often absent. The adenomatous glands revealed changes similar to those of the 
cretin goiters; in both, areas of hyperplasia were surrounded by capillaries which 
appeared more like the normal vessels. This marked enlargement of the extra- 
glandular vessels is regarded as a compensatory effort to bring as good blood 
supply as possible to the adenomatous areas of physiologically hypo-active tissue, 
as alterations in the stroma have made a normal nutrition impossible. 

Richard A. Lifvendaiil. 

Adenoma of the Kidney. H. L. Kretschmer and C. Doehring Sure Gvnec 
Obst. 48:629, 1929. ' 

A thick bluish-white membrane, from 0.5 to 1 mm., encapsulated a tumor, 
12 by 15 by 15.5 cm., weighing 760 Gm. that arose from the right kidney, leaving 
a small residual portion of the kidney which was located on the upper pole of the 
tumor. This mass, which was of uniform consistency, was composed of cuboidal or 
hexagonal cells m more or less alveolar arrangement. The nuclei of the cells 
were large and contained an abundant chromatin content. In the literature sixteen 
similar cases were found, the youngest in a girl, 11 months of age. The genesis 
is ascribed to rests of renal tubules, error in development, remnants of the Wolffian 

destffiMt P ° SS S lty the , tUm ° r C u lls m3y be the offspring of cells which were 
destined to form kidney substance but were early diverted to the formation of a 

JX' Je reCUrKnCe f0 ” 3rare aIto the Ok adenoma 

Richard A. Lifvendahl, 

Torticollis; Removal in Early Life of the Fibrous 

Sternomastoid Muscle. H. LeRoy von Lacrttm \ ^ FR0M THE 

691, 1929. Lackum, Surg. Gynec. Obst. 48: 

Four infants with congenital torticollis with Inrali^ri «■ 
mastoid muscles obtained marked relief after the removal JrT in the stern °- 
the muscle. _ Microscopically, this tissue LsiLToTln r SCar tisSUe fro ™ 
tissue m which muscle fibers occurred singly an d in groups” 6 ^ 6 ^ denSe scar 


Richard A. Lifvendahl. 
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Squamous Cell Carcinoma in a Dermoid Cyst of the Ovary. J. C. Masson 
and N. C. Ochsenhirt, Surg. Gynec. & Obst. 48:702, 1929. 

Three cases of squamous cell carcinoma in dermoid cysts are added to thirty- 
three which were previously reported. The importance of careful microscopic 
examination of every dermoid cyst of the ovary is emphasized. 

Richard A. Lifvendahl. 

Congenital Ectodermal Defect. H. MacKay and A. M. Davidson, Brit. J. 
Dermat. 41:1, 1929. 

. Eleven instances of hypotrichosis, dental aplasia, and disturbance in taste and 
smell are reported in five generations of the same family. The facial expression 
is characteristic and the glands of the skin are absent or rudimentary. 


A Rare Voluminous Leiomyoma of the Lungs. Enrico Emilio Franco, 
Tumori 3:27, 1929. 


At the autopsy of a woman, aged 56 years, Franco found in the upper lobe of 
the right lung an ovoid tumor mass measuring 13 by 11 cm.; attached to its side 
there was a second mass, about one-half the size of a hen’s egg. On microscopic 
examination the tumor proved to be a fibro-myoma. No primary growth was 


discovered elsewhere in the body. 


W. Ophuls. 


Morphology and Physiology of the North American Goiter. C. Alex- 
ander Hellwig, Arch. f. klin. Chir. 154 : 1 , 1929. 

Of 160 goiters obtained by operation at the Halstead Hospital, Halstead, Kan., 
53 per cent were diffuse and 47 per cent nodular. Congenital goiters were not 
observed. The diffuse hyperplasias in puberty and pregnancy were macrofollicular 
colloid goiters. Microscopic examination revealed the surprising fact that two 
thirds of the so-called primary exophthalmic goiters were developed from the 
diffuse colloid goiters. Only 4 per cent of the thyrotoxic patients had parenchy- 
matous (fetal) adenomas. Seventy-five per cent of the nodular goiters were com- 
posed of small multiple colloid nodules. The majority of those goiters caused 
thyrotoxic symptoms, usually not before the age of 40 years. 

Author’s Summary. 

Pleural Effusions: Their Morphology. A. Arnstein and M. Huppert, 
Beitr. z. Klin. d. Tuberk. 70:660, 1928. 

The cytologic observations in 115 pleural effusions are reported. It is pointed 
out that effusions of various etiology (hydrothorax, tumors and inflammatory 
exudates) cannot safely be differentiated by morphologic examinations. Certain 
characteristics, such as hemorrhagic appearance and lymphocytosis, may be helpful 
in arriving at a diagnosis. Max p INNER- 

Histologic Examination of Cavities and Bronchiectasis: The Healing 
of Cavities. E. Melzer, Beitr. z. Klinik. d. Tuberk. 70:694, 1928. 

Complete anatomic healing of a cavity was not found in any of the examined 
patients. The histologic differentiation between healed cavities and bronchiectasis 
is possible in most of the cases. Bronchiectasis must be diagnosed if any one of the 
following structures are found in the wall : high cylindrical epithelium, circular or 
longitudinal smooth musculature, circular elastic fibers, or cartilage. When cavities 
shrink, bronchiectasis with small inflammatory changes may develop in the 
neighborhood ; these are caused by the mechanical tension of the tissue. 

Max Pinner. 
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Endemic Gotten in the Hog. Eduajd Ceeec, Zieglers Beitr. z. path. Anat 
u. z. allg. Path. ICmderh. 76:444, 1928. 

Thyroid glands of the hog, obtained in the goiter belt of Beru ( S ^^ rlanc j ) 
were compared with those from the northern coast of Germany. As early as in 
the first year of life the Swiss hogs show a distinct diffuse enlargement of tie 
thyroid gland. Its histologic structure coincides entirely with that of human goite 
and that of other animals. The first change in goiter formation is epithelial hyper- 
plasia which either persists or, after some time, is converted into colloid goiter. 
The iodine content of the glands of Swiss hogs was much less than that m the 
German hogs. The incidence of goiter does not differ only in the same village, but 
also in animals of the same pen. Lack of iodine, therefore, cannot be regarded as the 
only factor in producing goiter; neither can the quantity and quality of the food and 
water play an important role. The hyperplastic goiter in pigs is accompanied, as a 
rule, by a low body weight. C. A. Hellwig. 


Vital Staining Reactions of the Lung. G. Seemann, Beitr. z. path. Anat. 
u. z. allg. Path. 79:1, 1927. 

In continuation of previous work. Seemann studied the reaction of the lung to 
finely dispersed colloid (trypan blue), coarsely dispersed colloid (saccharated ferric 
oxide), and fine and coarse particulate matter in suspension (red mercuric sulphide 
and staphylococci). In most of the experiments, the mouse was used, and in a 
few, rats and rabbits. The material was introduced chiefly intravenously; in some 
experiments the intrapleural and intratracheal routes were employed. Wide differ- 
ence of opinion still exists as to the relative activity of the capillary endothelium, 
the histiocytic elements and the alveolar epithelium of the lung in the matter of 
vital storage. • Seemann found the lung taking up much less of the injected 
material than the liver or spleen. The capillary endothelium stored none of the 
injected materials. The alveolar epithelium was also inactive after intravenous 
injection, except in the cases of trypan blue. This caused a finely granular stippling 
of the nucleated alveolar lining cells, in contrast to the histiocytes in which the 
material was coarsely granular. Except for the small amount of trypan blue held 
by the alveolar epithelia, all of the stored material was in histiocytes and leuko- 
cytes. It was impossible to remove all the cells from within the vessels of the 
lung by perfusion, but the author believes that the storing histiocytes which he 
observed came from the blood stream and that the lung contains few or no elements 
belonging to the reticulo-endothelial system. Introduced intratracheally, cellular 
elements which the author holds to be alveolar epithelial actively phagocytized 
particulate matter; he concluded that the dust cells of the lung are epithelial in 
origin. Seemann reports the results of the parenteral introduction of foreign 
protein (casein and egg white) in solution. A single injection caused no demon- 
strable changes in the lung, contrary to the previously reported observations of 
Eller and of Siegmund, who had described vascular proliferative changes which 
often made their appearance from thirty to sixty minutes after the injection 
Repeated injections also caused no changes in the lungs, but led 'to active 
hemopoiesis in the lymphoid tissues and in the spleen pulp. Protracted anaphylactic 
shock did not cause the swelling of the pulmonary capillary endothelium which was 
described previously by Domagk. 

O. T. Schultz. 


Amniotic Adhesions. J. Olow, Beitr. z. path. Anat. u. z. allg. Path. 79:27, 

On the basis of two cases studied in detail, Olow concludes that 
adhesions result from incomplete dehiscence of the ectodermal epithelium of thp 
embryoblast m the formation of the amniotic cavity. A multilocular instead nf 
unilocular cavity is thus formed. During further develnnmnnt u 6 ° f 3 

transformed into strandlike and membranous adhesions. ? 16 SeptUms are 

0. T. Schultz. 
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Distribution of Lipoids and Glycogen in Normal Tissues. H. Arndt, 
Beitr. z. path. Anat. u. z. allg. Path. 79:69, 1927. 

Arndt sought to gain insight into the cellular metabolism of fat and carbohydrate 
by microchemical study of the morphologic distribution of these substances in 
the tissues of a number of species of domestic animals. Of methods for demon- 
strating carbohydrates, only those for glycogen were found useful. The hope 
of detecting an interrelationship between lipoid and carbohydrate materials within 
the cell was defeated by the fact that the methods for detecting the two groups 
of substances could not be applied to the same section. Both lipoid substances 
and glycogen could often be seen in the same cell, but there was no way of 
determining an intracellular transformation of one into the other. The relative 
distribution of fat and glycogen in the lobule of the liver, the former being in 
the central zone and the glycogen being at the periphery, may permit the theoretical 
deduction that fat is transformed into glycogen where intracellular metabolism is 
more active. Glycogen was never found within the nuclei of the freshly fixed tissues 
of lower animals; this suggests that its fairly frequent intranuclear occurrence 
in human tissues is the result of a pathologic process. 0 rp g CHurTZ 


Islands of Cartilage in Vertebral Bodies. W. Putschar, Beitr. z. path. 

Anat. u. z. allg. Path. 79:150, 1927. 

In a woman who died of mammar 3 r carcinoma with metastases in the cervical 
vertebrae, islands of cartilage were found in the bodies of the affected vertebrae. 
To determine whether the presence of the cartilage bore any relation to the 
carcinoma or was only a chance association, the vertebrae were examined in 
seventy-two bodies of persons ranging in age from 10 days to 85 years. As a- 
rule, the examination was limited to the two lower thoracic and the two first 
lumbar vertebrae. Cartilage was found in fifty-four cases, the youngest being 15 
years old. In ten children under 15 years of age, no cartilage was found, indicating 
that the presence of cartilage in the vertebral bodies was not the result of embryonic 
maldevelopment. When present it occurred in the form of islands, usually about a 
millimeter in diameter, embedded within the bone. The islands were often multiple, 
sometimes coalesced with each other, and occasionally reached a diameter of from 
5 to 10 mm. Sometimes the cartilage occurred as downgrowths directly continuous 
with the cartilaginous plate covering the vertebral body. The author believes that 
the misplaced cartilage results from resorption of bone about blood vessels which 
enter the bone, and subsequent mechanical displacement of cartilage from the surface 
plate into the defect thus produced. The misplaced cells then grow into the 
marrow spaces of the bone. When present in sufficient amount the cartilage may 
cause structural weakness of the bone. q j g CHULTZ 


Pathology of Suprarenal Glands in Relation to Addison’s Disease. 
W. KovAcs, Beitr. z. path. Anat. u. z. allg. Path. 79:213, 1928. 

In the frequent tuberculous involvement of the suprarenal glands in Addison’s 
disease, the destruction is usually so great that it is impossible to reach a conclusion 
as to the relative importance of medulla and of cortex in the syndrome. As a 
contribution to the solution of this problem and to the pathology of the suprarenal 
glands, Kovacs presents a careful study of several, interesting cases, together with 
the deductions which he thinks may be drawn from them. In a woman, aged 
48 years, who had had the typical pigmentation of Addison’s disease for many 
years but whose blood pressure was normal, the suprarenal glands were greatly 
reduced in size and consisted only of medulla. The cortex was almost entirely 
absent ; it consisted only of the degenerated remnants of a few regenerated islands. 
Kovacs ascribes the disappearance of the cortex to a toxic material which acted 
specifically on the cortical cells. He excludes a toxic infectious process by the 
absence of scar formation, and postulates the action of a toxic material derived 
from abnormal metabolism. The resulting cytotoxic atrophy of the cortex he 
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i-t <- t u e contracted kidney observed in gout. Because of the similarity he 
Ss to namrSacted suprarenal gland to atrophy. The tox,c destruction 
of cortical cells continued over a long period of time and was associated w t 
localized nodular regeneration of cortical tissue, which served to maintain life 
until the final degeneration of the regenerated islands. This case is one of Addison 
disease with suprarenal involvement limited to the cortex. In a second pa ie , 
a woman, aged 36, thrombosis of the femoral vein became evident on the ninth 
day after delivery, which took place five months before death. At the beginning 
of the fourth month before death, pigmentation of the skin was evident; the 
further course was that of a rapidly progressing Addison s disease. Both the cortex 
and medulla of each suprarenal gland were greatly reduced in amount and infiltrated 
by lymphocytes. The cortex contained dense bands of fibrous tissue and areas ot 
necrotic detritus with cholesterol crystals. The veins of the suprarenal gland were 
transformed into solid cords as the result of the organization of the thrombus 
which had occluded each. To this case of vascular contracted suprarenal gland, 
with involvement of both medulla and cortex of each suprarenal gland and with 
symptoms of Addison’s disease during life, the author adds two cases of unilateral 
thrombosis of the suprarenal vein with hemorrhagic infarction and rapidly ensuing 
death, for. the purpose of illustrating the primary involvement of the medulla 
in this process and the degree to which the cortex may be destroyed. Next is 
presented a case of unusual interest in a woman aged 26 who was known to 
have had lymphogranulomatosis for three years .prior to death. This clinical 
diagnosis was substantiated at necropsy. There was no active tuberculosis, but 
the medulla of each suprarenal gland was transformed into a calcified mass, over 
which there was a cortex of normal thickness and appearance. No accessory 
suprarenal tissue could be found. Symptoms of Addison’s disease had been absent 
during life, and no pigmentation was noted at necropsy. The calcification of the 
medulla is interpreted as a healed tuberculous process. There follow two cases of 
generalized tuberculosis, without symptoms of Addison’s disease during life; each 
patient had advanced tuberculous involvement of both suprarenal glands but 
unchanged aberrant suprarenal tissue. 

In this interesting array of material, Kovacs sees proof that complete destruc- 
tion of the suprarenal medulla does not lead to death, that complete or almost 
complete destruction of the cortex is incompatible with life, that the sudden 
destruction of the cortex leads to death within a short time, that the more gradual 
destruction is associated with the syndrome of Addison’s disease, and that aberrant 
cortical tissue, if present in sufficient amount, can protect the body against the ill 
effects of loss of the suprarenal cortex. He does not take the extreme view that 
loss of cortical function alone is responsible for the complete syndrome of Addison’s 
disease. Loss of medulla alone would cause no symptoms warranting a diagnosis 
of Addison’s disease. Loss of cortex alone would lead to this diagnosis because of 
the characteristic pigmentation, but the characteristic low blood pressure would 
be absent, as m Ins case of cytotoxic cortical atrophy. He further concludes 
that each kind of tissue, cortical and medullary, can function alone and need not 

necessarily have an interrelationship with the other. Objective observations inter 
pretations and deductions are well presented. ODservations, inter- 

O. T. Schultz. 

Autotransplantation of Bone. R. de Josselin de Jong and P. H. Eykman 
van der Kemp, Beitr. z. path. Anat. u. z. all g. Path. 79:268, 1928. 

The authors are convinced that both surp-ieal and . . 

that autotransplantation of bone is unifoS much ™ ev J d f nce indicates 

plantation into another animal of the same species ThL*? " t ! lan trans * 
of transplanted bone and the source of the newly 'fomeV bone thev lf ^ ^ 

transplantation, using the rabbit as experimental animal n ,, y chose ailto ~ 

and endosteum, bone with periosteum or endosteum alone "aVd'h both ?f losteum 
periosteum nor endosteum was transplanted into th P i, ld )0ne Wlt ^ neither 
and the material was examined at 4K” l„S° a ? ' a fw ^ "f des . ” f ra “s, 
plantation of bone into the tibia and ulna was also tried ra ~ s . pla " ,atlc " 1 ' Rcim- 

rnecL The bone corpuscles 
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of the transplanted bone degenerated, died and underwent lysis rapidly and com- 
pletely . Substitution or rehabitation of the old bone did not occur, after either 
transplantation or reimplantation. The authors are emphatic in the statement 
that the living bone ultimately present has resulted only from the active prolifera- 
tion of the osteogenic tissue of the periosteum, or endosteum. If proliferation of 
osteogenic tissue and regeneration of bone are to occur, infection, hemorrhage, and 
unnecessary mechanical insult must be avoided, and conditions must be such that 
a new vascular supply for the transplanted bone can be quickly provided. During 
the most active stage of proliferation of the osteogenic tissue, the newly formed 
tissue is osteoid. This is resorbed and replaced by norma] bone as the proliferative 
activity recedes. Under the conditions of the experiments the proliferating tissues 
of the site of transplantation did not take part in the formation of new bone. 

0. T. Schultz. 


Changes in Sympathetic Ganglions in Relation to Experimental 
Cholesterol Arteriosclerosis of the Rabbit. F. Danisch, Beitr. z. 
path. Anat. u. z. allg. Path. 79:333, 1928. 

Whether the arteriosclerosis of the aorta which occurs in rabbits that are fed 
a diet high in cholesterol is a process of degeneration or imbibition- or is due 
in part also to mechanical factors has not been conclusively settled. The experi- 
ments of Danisch were designed to study the effects of changes in blood pressure 
on the production of cholesterol arteriosclerosis in the rabbit. Especial attention 
was paid to a microscopic study of the celiac ganglion, to determine whether 
changes here might help to cause arteriosclerosis through changes in blood pressure. 
Extirpation of the ganglion in normal rabbits caused wider fluctuations in blood 
pressure than normal, with a generally lower level. Intravenous injection of 
nicotine or epinephrine caused an earlier appearance of arteriosclerosis in animals 
that were given a diet high in cholesterol than in control animals. The ganglion 
cells of the celiac ganglion of animals fed cholesterol became degenerated and 
vacuolated. In more prolonged experiments some of the ganglion cells disappeared 
and were replaced by proliferated satellite cells. The changes noted are held to 
be purely degenerative and not inflammatory in character. Such changes are 
believed by the author to play a part in the development of the arteriosclerosis. 
In Danisch’s experiments, 0.5 Gm. of cholesterol in linseed oil was fed daily by 
stomach tube. The highest levels of cholesterol in the blood varied in different 
animals and were usually reached after from ten to twelve weeks. Arteriosclerosis 
of the aorta began to appear when the level of blood cholesterol was between two 
and three times the normal amount. The article ends with eight pages of references 


to the literature. 


O. T. Schultz. 


Pathologic Histology of Gastric Mucosa. F. Buchner and H. Moritz, 
Beitr. z. path. Anat. u. z. allg. Path. 79:400, 1928. 

Buchner and Moritz made a detailed histologic study of the fundic portion 
of the stomach, paying especial attention to changes in the gastric channels 
(Magenstrasse). In three cases, heterotopia of the gastric mucosa to mucosa like 
that of the small intestine was noted; the change was limited, however, to the 
channels, the intervening mucosa being free. In two cases, a chronic ulcer was 
present at the pylorus, and in the third the scar of an ulcer was present at the 
same point. In one stomach heterotopic changes were present through the entire 
extent of the fundic mucosa, the histologic picture being that described by some 
writers in achylia gastrica. Eight stomachs showed no heterotopic changes; two 
of these were' the seat of chronic pyloric ulcer. The limitation of the changes 
noted to the Magenstrasse in three of four stomachs which showed alteration of 
the heterotopic type lends support to the view that the mechanical irritation of 
food is a factor in the production of the changes, and may help explain the occur- 
rence of gastric carcinoma at levels higher than is the rule for ulcer. 

O. T. Schultz. 
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Endocardial Pockets of the Yentrioular 5kptdm of the Heart. H. 

Kaewel, Beitr. z. path. Anat. u. z. alls- P ath - 79 * 431 ’ I9 “ b ' 

Ribbert disagreed with the view of Schtninke and others that the endo c ard«d 
ridges and pockets sometimes seen on the ventricular septum of the heart are the 
result solely of mechanical action. The ridges and pockets occur most often m 
the eft ventricle, usually on the upper part of the septum They are crescentic 
or horseshoe-shaped, with the concavity directed upward. More rare y they occur 
on the under surface of the aortic segment of the mitral valve, and occasionally 
they are found on the septum near the apex of the left ventricle; in this case, the 
concavity is directed downward. The author made a histologic study of twenty- 
five hearts in which septal ridges and pockets were noted. In fifteen hearts, the 
aortic valve was insufficient, eight times as the result of syphilis of the aorta and 
in the remainder as the result of chronic aortic endocarditis. In the syphilitic 
patients, the inflammatory process had led to the formation of narrow channels 
between the bases of the aortic segments. The pockets occurred directly m the 
course of the blood stream which flowed backward through these channels. In 
the nonsyphilitic patients with aortic regurgitation, the backflow of blood was also 
held responsible. In ten cases, chronic mitral endocarditis was present. In two 
of these, the pockets were formed where fibrotic vegetations had rubbed against 
the septum. In the remaining eight cases, relative aortic insufficiency was held 
responsible. The author believes that in all the hearts studied by him mechanical 
factors alone are sufficient to explain the formation of the pockets. In none could 
he find any evidence that the process which led to the formation of the pockets 
was initiated as a true inflammation in the form of localized mural endocarditis, 
as postulated by Ribbert. As the result of the mechanical action of the backflow 
of blood, the endocardium undergoes localized thickening in the form of bands 
where the mechanical insult is greatest. Continuous action of the backward flow- 
ing blood stream transforms the ridge into a pocket. When the latter is situated 
near the apex and opens downward, the condition results also mechanically from 
the action of the regurgitating blood stream, which is directed upward at the apex 
in a parabolic curve and impinges against the lower portion of the septum. 

O. T. Schultz. 

Acquired Bronchiectasis. H. Schneider, Beitr. z. path. Anat. u. z. allg. 

Path. 79:466, 1928. 

Schneider divides acquired bronchiectasis into an atrophic form, which is usually 
cylindric, and a hypertrophic form, which is usually saccular. Both types occur 
most frequently in the lower lobes of the lung and are often bilateral ; involvement 
of an upper lobe alone is rare. In the atrophic form the bronchial wall is thinned 
in larger areas and dilatation results from intrabronchial air pressure. Secondary 
inflammation may lead to thickening of the wall. Without inflammation the wall 
may become sclerotic. In the hypertrophic form, the bronchial wall becomes 
thickened as the result of interstitial inflammation, which disrupts the muscle fibers. 
The inflammatory process usually occurs in localized areas, so that the dilatation 
is saccular With more widespread involvement of the wall, this type may also 
become cylindric. In this type intrabronchial air pressure is. also the main factor 
although traction exerted by peribronchial fibrosis may play a part. The hyper- 
trophic _ saccular form most often follows pneumonia. Traction by an adherent 
pleura is of little importance in the causation of bronchiectasis. 


O. T. Schultz. 


K. Lowenthal, Beitr. z. path. Anat. 


u. z. allg. Path. 


Lipoid Nephrosis. 

79:497, 1928. 

The author claims that lipoid nephrosis has received inadequate attention in 
the German literature. He now adds three caspe tn <. , auentl0n m 

reported and brings the literature, especially the American down 
appearance of h.s communication. He reiterates his former conclusion that so callel 
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lipoid nephrosis is primarily a disease of lipoid metabolism and that the part of 
the kidney in the process is merely that of an excretory organ. Protein metabolism 
is also abnormal. Because of the purely secondary role of the kidney in the 
process, he deplores the use of the name lipoid nephrosis, and proposes protein 
lipoid diabetes as a preferable term. q ^ Schultz 

Origin of Dust Cells in the Sputum. A. Rosin, Beitr. z. path. Anat. u. z. 
allg. Path. 79:625, 1928. 

Since Arnold first described the phagocytic dust cells of the sputum in 1885, there 
has been lively controversy over the origin of these cells. Origin from alveolar 
epithelium, from septal capillary endothelium and from inwandering histiocytes has 
been claimed by various groups of investigators. Arnold himself described two 
types of dust cell, the larger one derived from alveolar epithelium and the smaller 
from lymphocytes. Rosin vitally stained guinea-pigs with pyrrhol blue and sub- 
jected them to mechanical, chemical and bacterial irritation of the lung. Mechanical 
irritation was produced by rarefied atmosphere, chemical by the fumes of nitric 
acid, and bacterial by setting up tuberculosis in the lungs. His results were nega- 
tive after intravenous injection of the dye, no vitally stained cells appearing in 
the bronchial secretion. When the dye was introduced intratracheally, large vitally 
stained cells appeared in the bronchial secretion and could be seen in microscopic 
sections of the lungs. If the dye was in suspension, granules could be seen within 
the still attached and flattened alveolar epithelia within two minutes. If the stain 
was in solution the same cells were diffusely stained within twenty minutes ; after 
a slightly longer period the dye within the cells was granular. The author con- 
cludes that the phagocytic cells of the sputum are alveolar epithelia. 

O. T. Schultz. 


Giant Crystalloid Casts in the Kidneys in a Case of Multiple Myeloma. 

H. O. Kleine, Beitr. z. path. Anat. u. z. allg. Path. 79:678, 1928. 

In a case of multiple myeloma, Kleine noted the occurrence of huge casts of 
peculiar composition in the dilated tubules of the kidneys. The casts consisted 
of an outer granular matrix which contained blood pigment and a doubly refractile 
crystalloid center. The urine contained Bence-Jones protein, but no mention is 
made of the presence of casts in the urine like those seen in the kidney. The 
presence of giant cells and leukocytes about the casts proves that the casts were 
not formed post mortem. Lohlein had described similar casts in the kidney in 
1921, this being the only other report of such an operation, according to the author. 
The myeloma was of the plasma cell type. The mucosa of the stomach and small 
intestine was thin and atrophic. Amyloidosis was present in the internal organs. 
On the basis of the atrophic gastro-enteritis present in his case, the author builds 
a new theory of the pathogenesis of multiple myeloma. He supposes that incom- 
pletely digested protein is absorbed from the intestine, acts like parenterally intro- 
duced protein, and leads to amyloidosis. As a protective mechanism it also 
stimulates one or the other type of cell of the hematopoietic system to proliferation. 
By the action of cellular agglutinins formed locally, the newly formed hematopoietic 
cells are agglutinated and do not enter the circulation, thus forming the myeloma 


nodules. 


O. T. Schultz. 


Pathogenesis of Tolyxenediamine Icterus. . H. Eitel, Beitr. z. path. Anat. 
u. z. all g. Path. 79:700, 1928. 

Earlier work on the icterus which follows the subcutaneous injection of 
tolylenediamine into dogs led to the conclusion that this is a purely hemolytic 
form of jaundice, due to the destruction of erythrocytes within the' circulation 
by the poison. Rosenthal, Melchior and Licht claimed that extirpation of the 
liver prevented the development of icterus after tolylenediamine or caused its 
disappearance if already present; they concluded that the jaundice was wholly 



ABSTRACTS FROM CURRENT LITERA1 URE 


333 


henatotrenous in origin. They ascribed the icterus to early damage to liver cells, 
Schte be^rae incapable of forming bile, and interpreted their expenmcnts 
as strong support of the older doctrine of Minkowski and Naunyn that there can 
be no jaundice without a liver to elaborate bile. Kodama claimed that biliary 
thrombi are already present in the liver after seven hours of tolylenediamme 
intoxication, thus introducing resorption of bile as the chief factor m the causation 
of the icterus. Eitel’s problem was to determine the _ relative importance of 
retention due to damage to the liver cells and. of resorption due to hindrance o 
outflow in the mechanism of tolylenediamme icterus. His work was hmited to 
intoxications of thirty hours’ duration and longer. At thirty hours the blood 
serum gave a direct van den Bergh reaction, and the urine contained both bile 
acids and bile pigment, indicating a resorption icterus rather than a hemolytic one. 
The liver contained many bile thrombi in the smaller interlobular ducts. Such 
damage to the liver cells as was present was . interpreted as the result of bile 
stasis rather than of a direct action of the poison on the liver cells. Whether 
the primary factor was damage to bile duct epithelium or increase in. the viscosity 
of the bile he could not determine. The icterus is of the resorption, type and 
is due to hindrance of outflow through the presence of biliary thrombi. 

D T SnmTT.TZ. 


Early Stages of Tolylenediamine Icterus. D. Yuasa, Beitr. z. path. Anat. 
u. z. allg. Path. 79:713, 1928. 

Rosenthal, Melchior and Licht claimed that removal of the liver of dogs pre- 
vented the development of tolylenediamine icterus or caused its disappearance if 
already present. Kallao asserted that the failure of bile formation in such experi- 
ments was due to the action of the dextrose necessary to maintain life in hepatec- 
tomized animals, and that bile pigment appears in the blood after removal of the 
liver. The present author paid especial attention to the early stages of tolylene- 
diamine icterus. Unlike Kallao, he found that dextrose does not inhibit bile 
formation, but contrary also to the observations of Rosenthal and his coworkers, 
he found that icterus occurs if the liver is absent. The degree of pigmentation 
of the blood serum is moderate in these animals, and bilirubinemia never becomes 
as marked as in animals with intact liver. The van den Bergh reaction, which 
theoretically should be of great help in determining what is happening during the 
early stages of the icterus, has little value because the reaction is interfered with 
by derivatives of tolylenediamine and also possibly pigments other than bilirubin, 
such, as xanthochromes and precursors of bilirubin. During the early stages of 
the jaundice, in animals with intact liver, the thoracic duct lymph contains from 
two to three times as much bilirubin as the blood, indicating resorption of bile 
from the liver. Histologic examination of the liver at this early stage does not 
reveal the severe injury described by Rosenthal and his associates. Bile stasis 
can be detected in the intracellular bile canaliculi, and biliary thrombus formation 
has. begun in the smaller interlobular ducts. The author concludes that in the 
beginning tolylenediamine icterus is hemolytic, but to only a slight degree- to a 
much greater degree it is obstructive and resorptive. ~ ' 

O. T. Schultz. 


X, X . 




Healing Phenomena in Experimental Infarction of the I< 
Schnapauff, Beitr. z. path. Anat. u. z. allg. Path. 79:781, 1928 

This is a contribution, by a pupil of Aschoff, to the long controversv hetween 
the latter and Ricker over Aschoff’s neurovascular theory of inflammation. Since 
Ricker had interpreted the phenomena occurring in the earlv stanes n f • t 

tion m support of his theory, Schnapauff caused War«L VST kite^Tn JabtX 
by ligating one of the branches of the renal arterv Tw l ir , rabbits 

“Ssti £1 “ on — 

free red blood corpuscles in the peripheral of 
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diapedesis through inactive, mechanically distended capillaries, and the leukocytic 
infiltration in this zone was due to chemotaxis. Healing occurs by the ingrowth of 
fibroblasts from the periphery and not as the result of any neurovascular reactions 
in the infarcted tissue. The interpretation of the observations, which are those 
familiar to all, is in the terms of cellular pathology, not in those of Ricker’s 
neurovascular “Relationspathologie.” O T S 


Pathologic Histology of Metrorrhagia. O. Terasaki, Beitr. z. path. Anat. 
u. z. allg. Path. 79:819, 1928. 

The author made a histologic study of the endometrium in ninety-two cases 
of intermenstrual hemorrhage. The material consisted in greater part of curettings 
and in smaller part of extirpated uteri. He divides his material into three groups : 
hemorrhagic metropathy of Aschoff, inflammatory endometritis of infectious origin 
and senile apoplexy of the uterus. Most of his material fell into the first group 
and consisted of eighty-one cases. These he subdivides into a subgroup of twenty 
cases in which the glandular changes of the endometrium could be correlated with 
the normal menstrual cycle but were abnormal in the time of their occurrence 
in the cycle/ The age in this group varied from 35 to 53 years. In the second 
subgroup of sixty-one cases, the endometrial glands were hyperplastic, but the 
hyperplasia is held to be not cyclic but permanent, a true glandular hyperplasia. 
In forty-five of these cases the age ranged from 43 to 62 years, in six it was 
from 20 to 43 years, and in ten less than 20 years. In the metropathies the chief 
change was vasomotor, a capillary instability, in the words of the author, which 
manifested itself by hyaline capillary thrombosis and capillary hemorrhage. Small 
areas of necrosis were also present, but these were not due to capillary thrombosis. 
The gitter fibrils of the superficial layer of the endometrium remained intact. 
The changes occurring in women at and past the menopause are the result of 
abnormal prolongation of the menstrual cycle and of abnormalities in the sequence 
of portions of the cycle. Occurring as a prolongation of the menopause or, in 
younger women, associated with glandular hyperplasia, the metrorrhagia is due 
to abnormal ovarian function or to disharmony between general metabolism and 
ovarian function. There were only four cases of true inflammatory endometritis. 
The endometrium was infiltrated by lymphocytes, often by plasma cells, and pro- 
liferation of stroma and capillary endothelium was noted. The senile apoplexy 
group consisted of seven patients whose ages ranged from 56 to 88 years. The 
endometrium was atrophic, and the walls of the arteries of the myometrium were 
greatly thickened. The hemorrhage is a terminal affair in the life of the woman 
and is the result of passive capillary hyperemia. q y Schultz 


Fibro-Adenomatosis Cystica Mammae. Carl Semb, Acta chir. Scandinav. 
(supp. 10) 64:1, 1928. 

One hundred and forty-four cases of fibro-adenomatosis mammae were studied 
after the glands were dissected from fat, fascia, muscular and cutaneous tissues. 
Multiple parallel cut surfaces and from ten to twenty blocks stained by various 
method? were submitted to examination. 

Fourteen cases were observed in men. Here the tumor varied considerably in 
size but was usually more or less round and elastic, and the line of demarcation 
from the surrounding fat tissue was not quite sharp. Microscopically, there were 
epithelial-lined passages which were surrounded by newly formed connective tissue, 
and outside the latter was fibrous connective tissue. Nowhere were there any 
glandular alveoli. This cellular new formation was regarded as a hypertrophic 
growth of connective and epithelial tissue rather than as aii inflammatory process 
or genuine tumor. Only one case showed cyst-formation similar to that found in 
fibro-adenomatosis cystica in women. 

Fibro-adenomatosis simplex (microcystica) presents large or small thickenings 
of firm consistency in the mammary gland. These thickenings may be local or 
diffuse, with grayish-white or whitish tissue which is more or less sprinkled with 
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reddish-gray specks that represent cystically dilated acini surrounded by young 
connective tissue- the interlobular supporting connective tissue is varied in quantity. 
The assumption ’is made that this is a simultaneous fibro-epithelial proliferation, 
because in early cases Semb never noted proliferation of epithelial tissue without 
corresponding changes in the connective tissue. If the new formation of g and 
continues further, fmall, medium, or larger lobules are formed with numerous 
epithelial-lined cavities. Fibro-adenoma differs m that it is a circumscribed tumo 
containing only epithelium and connective tissue. Fibrolipo-adenoma and adenoma 
are distinguished by a sharply demarcated connective tissue capsule. Chronic 
mastitis presents a well defined inflammatory process. Hypertrophy of pregnancy, 
especially in the early months, may resemble fibro-adenomatosis, but in the former 
there is regular epithelial proliferation with pronounced secretory activity, and 
the connective tissue recedes into the background. Menstrual or periodic changes 
in the mammae may simulate fibro-adenomatosis, but in the latter the changes are 
far more pronounced and irregular. Diffuse fibromatosis (Reclus, Schimmelbusch) 
is regarded as an advanced stage of fibro-adenomatosis. < _ 

Fibro-adenomatosis cystica simulates the microcystic form, but in addition 
there are multiple, macroscopically visible cysts. These cysts may be lined, by 
ordinary mammarj' epithelium and represent dilated acini, or by pale epithelium 
which may form papilla-like structures ; lastly, there may be .adenomatous papil- 
lomas with vascular connective tissue in the stroma. The latter condition is found 
in dilatations or cystic extensions of the large milk ducts. Retention of secretion 
seems to play an important part in the formation of cysts larger than a pea, 
whereas the formation of smaller cysts is mainly due to active proliferation of 
epithelium. 

Inflammatory changes in fibro-adenomatosis (microcystic) does not seem to 
be an etiologic factor. In the glands with large cysts the round cell infiltration 
is regarded as secondary. Abscess near the nipple was observed in nine breasts, 
but such inflammatory chailges were regarded as recent. Xanthoma cells were 
frequently found in cysts, connective tissue cells and carcinoma cells. In all of 
101 preparations there were 6 in which there was a previous mastitis; its occurrence 
in such a small number rules it out as an etiologic factor and should be regarded 
purely as a coincidence. 

Adenomatous papillomas occurred in the milk ducts in 27 per cent of the cases 
as multiple and varying sized tumors in the later stages of fibro-adenomatosis 
cystica. Fibro-adenoma was not found in connection with the earlier stages of 
fibro-adenomatosis, but was noted in the late stages and arose as a proliferation of 
a single milk duct in the form of fibro-epithelial new-formations. In only 2 per 
cent of the cases of fibro-adenomatosis (microcystica) was there any atypical 
growth; in fibro-adenomatosis cystica, however, 24 per cent of the cases presented 
atypical infiltrating tumor tissue. The material seems to indicate that there is 
no definite relation between the local purulent inflammation in fibro-adenomatosis 
and the development of cancer. In bilateral fibro-adenomatosis cystica there is a 
tendency toward bilateral primary carcinoma of the breast in that it occurred in 
9 of the 23 cases. The microscopic examinations were not complete, however 
in all those reported. From his work Semb concludes also that carcinoma can 
have a multicentric origin. In two patients there were bilateral mammary metas- 
tases from the stomach, which demonstrated that the cancer tissue had no power 
of producing any secondary proliferation of a fibro-adenomatous character In 
40 per cent. of the.cases of carcinoma there were fully developed pictures of fibro- 
a enomatosis cystica, and in a further 40 per cent various less pronounced or 
special forms of fibro-adenomatosis were detected; the remaining cases did not 
show definite signs of fibro-adenomatosis. not 

The etiology of fibro-adenomatosis is not clear. Trauma mav he a r_ . 
some cases. The initial sta 8 es occur about the middle of the nerioH , 

Unmarried women are afferwi _____ r ? ancl atter the climacteric. 


are affected relatively more frequently, mad the lesion 


is more 
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frequent in nulliparae. The figures in relation to abortions and lactation are not 
adequate and therefore not of significance. The greatest majority of women had 
normal menstruation. There is no connection with senile involution of the mamma. 
The clinical picture, prognosis and treatment are also given. 

Richard A. Lifvendahl. 


Pathologic Chemistry and Physics 

The Concentration of Acid and Base in the Serum in Normal Preg- 
nancy. H. C. Oard and J. P. Peters, J. Biol. Chem. 81:9, 1929. 

Pregnancy may be accompanied by a decrease of approximately 5 per cent in 
the concentration of the basic cations available from the blood plasma. The authors 
offer no explanation of the decrease, but present an interesting and exhaustive dis- 
cussion of its possible pathogenesis. The changes compensating for the decrease 

are described in detail. . T 

Arthur Locke. 


The Relation of the Serum Proteins and Lipids to the Osmotic Pres- 
sure. E. H. Fishberg, J. Biol. Chem. 81:205, 1929. 

An extensive reduction in the concentration of protein available from the blood 
plasma, such as may accompany intensive hemorrhage, is followed by a compen- 
satory lipemia, directed toward the restoration of a normal osmotic pressure. 

Arthur Locke. 

The Metabolism of Sulphur (Cystinuria). H. B. Lewis and S. A. Lough, 
J. Biol. Chem. 81:285, 1929. 

A comparison of the quantities of cystine excreted by a patient with cystinuria 
during maintenance on cystine-poor and cystine-rich • diets failed to indicate any 
impairment in the capacity of the subject to utilize this important amino-acid. The 
cystine voided during cystinuria would appear to be chiefly of endogenous origin. 

Arthur Locke. 

Lipid Excretion. W. M. Sperry, J. Biol. Chem. 81:299, 1929. 

Dogs receiving an essentially lipid-free diet excrete a small but definite amount 
of lipids in the feces. The excreted lipids appear to be contained within the various 
cellular elements present : bacteria, desquamated epithelial cells, protozoans, etc., 
and do not necessarily represent the product of a secretion into the intestine. 

Arthur Locke. 

Microscopic and X-Ray Investigations on the Calcification of Tissue. 
N. W. Taylor and C. Sheard, J. Biol. Chem. 81:479, 1929. 

An optical study has been made of several types of calcification of tissue, includ- 
ing that of normal bone, of dental enamel and dentine, of rachitic bone, of bone low 
in phosphorus, of salivary calculus and of tuberculous lung. The conclusion is 
drawn that the solid inorganic phase consists essentially of very small crystals of 
apatite minerals of the general formula 3Ca3(POj):.CaX», in which X= ordinarily 
represents CO,, F s , (OH)», O, SCh and Ca, which may to some extent be replaced 
by Mg. The index of refraction may serve as a measure of the degree of calcifica- 
tion of dried tissues, being low for bones and high for dental enamel and in certain 
cases of pathologic deposition. It is probable that the index is determined by the 
relative amounts of inorganic crystal and organic material in the unit structure. 
Diffraction patterns of x-rays obtained by the powder method have been obtained 
for apatite, dental enamel, normal bone, salivary calculus, tuberculous pulmonary 
calcification and synthetic tricalcium phosphate. The similarity of the patterns 
indicates a similarity of crystal structure. The conclusion is in agreement with 
that based on the optical evidence. Authors’ Summary. 
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E To«, J. c J: 

. 81:551, 1929. , . . . . 

An enormous amount of critically evaluated data has been condensed into a 
monograph presenting a “synthetic” description of the physicochemical charac er 
and behavior of the blood during diabetic coma. Arthur Locke. 


The Alkaline 
Blood. L 


Reserve and Oxygen Capacity of Arterial and of Venous 
. M. Hurxthal, A. V. Bock, J. H. Talbott and D. B. Dill, 


J. Biol. Chem. 81:681, 1929. 

In a series of normal subjects at rest and at work, and in another series of 
pathologic subjects only small differences were found between arterial and venous 
blood both with respect to carbonic acid capacity at a partial pressure of 40 mm. 
of CO» and with respect to oxygen capacity. Authors’ Summary. 


Distribution of Electrolytes in Hemophilic Blood. R. V. Christie, 
J. Sendroy and D. D. Van Slyke, Quart. J. Med. 22:65, 1928. 

The chloride and bicarbonate distribution ratios in hemophilic blood are within 
the range of these ratios in normal blood, but in the lower half. Also the 
mechanism governing the distribution of electrolytes between cells and serum of 
hemophilic blood appears to be normal. This study was made on specimens of 
blood from a young male negro who was a hemophilic and gave a family history 
characteristic of that disease. £j. Enzer. 


Chronic Mercurial Poisoning. A. Hertz, Klin. Wchnschr. 8:541, 1929. 

Among thirty-five patients with amalgam teeth fillings, thirty-four were found 
to be eliminating mercury, a result in general agreement with published reports, 
although the percentage is somewhat higher. This is perhaps explained by the 
fact that in most cases more mercury is found in the stools than in the urine, and 
others have analyzed only the urine.' Author’s Summary. 


Microbiology and Parasitology 

The Monocytes in Active Tuberculosis. K. D. Blackfan and L. K. 

Diamond, Am. J. Dis. Child. 37:233, 1929. 

The degree of activity in tuberculosis is reflected in the peripheral blood of 
infants and of children. A high monocyte-lymphocyte ratio and the presence of 
epithelioid cells usually . mean an active tuberculous infection. An increasing 
monocyte-lymphocyte ratio and the persistence of a high absolute monocyte count 
signify extension of the process. Reversal of the ratio (a fall in monocytes and 
an increase in lymphocytes) denotes healing lesions. In cases in which the diag- 
nosis is questionable, a study of the blood by the supravital technic may lead to 
a correct diagnosis. When the diagnosis is established, supravital studies of the 
blood may be of prognostic value in indicating whether the lesion is progressing; 
or undergoing regression. 

Authors’ Summary. 


Pulmonary Gangrene Due to Spirochetes and Fusiform Bacilli. 
Lewis and L. H. Barenberg, Am. J. Dis. Child. 37:351, 1929 


J. M. 


A case of pulmonary gangrene due to spirochetes and fusiform bacilli is reoorted 

S' of ora! 
111 ,he 1>rCV ™ li °" ot f-ospirocteal puWnary g ansre ” ^ 

Authors’ Summary. 
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Varicella Complicated by Acute Nephritis: Report of a Case Asso- 
ciated with Streptococcal Infection of the Tonsils. E. Rankin 
Denny and B. M. Baker, Jr., Bull. Johns Hopkins Hosp. 44:201, 1929. 

A case of focal glomerular nephritis occurring early in the course of hemor- 
rhagic varicella is reported. The onset of the nephritis, and the recovery from 
this complication paralleled the course of a complicating acute tonsillitis due 
to hemolytic streptococci, of the B type. The organisms isolated from the tonsils 
and urine had common cultural characteristics. During the acute stage of the 
nephritis, hemolytic streptococci of B type were found in the urine, while after 
recovery from the nephritis they disappeared from both the throat and the urine. 
It is suggested that the acute hemorrhagic nephritis in this case was associated 
not with hemorrhagic varicella but with the streptococcal infection. 

* Authors’ Summary. 

Heterogeneity of Streptococci from Sputum. Sanford Burton Hooker 
and Lillian M. Anderson, J. Immunol. 16:291, 1929. 

Alpha streptococci, which predominate in minor respiratory infections, are of 
such extraordinary cultural and antigenic diversity even in the secretions of an 
individual patient, that they may almost certainly be excluded as primary pathogenic 
invaders; their role here as actual secondary agents of infection is probably very 
subordinate. Comparison of these organisms, which in plates give a fictitious 
impression of homogeneity, with the streptococci and other bacteria associated with 
more entitative types of disease, and whose actual cultural and antigenic homo- 
geneity in the individual is strongly supported by the evidence available, has led 
to the formulation of this criterion of a primary microbic pathogen in a given 
individual : Multiple selections from the dominant colony type should show a 
high proportion of essentially indistinguishable strains. The changeable differences 
due to dissociative phenomena should be excluded. The beneficial reactions 
attributed to the “autogenous” vaccine treatment of bronchitis are probably not 
often mediated by a specific immunologic mechanism. A comprehensive classifica- 
tion of alpha streptococci cannot be achieved by current methods without an 
expenditure incommensurate with its probably limited value to the medical 
profession. Authors’ Summary. 

Reactions of Guinea-Pigs to Virus of Endemic Typhus Fever. Kenneth 
F. Maxey, Pub. Health Rep. 44:589, 1929. 

Blood from persons sick with the “endemic typhus” of southeastern United 
States injected into guinea-pigs produces a definite febrile illness, with recovery 
and subsequent immunity to reinoculation. The reaction of the guinea-pig appears 
to be identical with that produced by Mexican typhus, according to Mooser’s 
description. It differs from that of the Old World typhus (1) in regard to the 
character of the fever curve, (2) in the relative rarity of the so-called typhus 
nodes in the histologic preparation of the brain, and (3) in the presence of an 
obvious and well defined scrotal lesion first described by Neill, in 1918, in Mexican 
typhus. 

So far as the differences in the temperature curve and in the relative frequency 
of occurrence of typhus nodes are concerned, these might be explained as due to 
strain variation. In a study of thirteen strains obtained from cases in the same 
general locality in Poland, Hach found one strain in which, in spite of a very 
outspoken febrile reaction, the brain lesions were extremely hard to find. In 
another the temperature elevations were relatively slight, although the period of 
incubation and duration of the fever were essentially the same as in other strains. 

On the other hand, the involvement of the scrotum is much more striking and 
extensive than has been observed or described in guinea-pigs inoculated with 
Old World typhus. When this obvious involvement was first encountered in a 
strain obtained from a case in Montgomery, Ala., in 1925, it was thought possible 
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that it mi-ht be due to a secondary or contaminating infection. Since that 
the same condition has been present in three other strains which have been suc- 
cessively established from cases in Montgomery, Ala., Savannah, Ga., and \\ limn g 
ton N C. It was observed by Dr. William Allan in a strain from a case m 
Charlotte, N. C. It has been constantly associated with the presence of * e v ™s 
and not with other infections in guinea-pigs. It has not been observed during 
the past two years in guinea-pigs from the same stock which have been inocu ated 
with two strains of Old World typhus, though much less extensive histologic 

changes of a similar nature occur. t t , 

These observations have been so consistent that it seems to be estab ished 
that the obvious involvement of the scrotum and the rarity of brain lesions are 
characteristic of the endemic typhus virus in guinea-pigs as they are of Mexican 
virus. The demonstration of rickettsia-like organisms in the epithelial cells of the 
tunica brings additional evidence as to their identity. It appears, therefore, that 
a North American strain of typhus can be recognized and distinguished from 
Old World typhus, though the two be closely related immunologkally. 

The conclusion may be drawn that the disease which is endemic in our eastern 
seaports, Wilmington, N. C., Charleston, S. C., Savannah, Ga., Jacksonville, Fla., 
belongs to the typhus group, but is not dependent on importation from across 
the sea. This disease has a common origin with the typhus of Mexico, even though 
transmission be effected by some agent other than that generally recognized for 
this disease, namely, the louse. Author’s Summary. 


The Exhaustion of Media in Bacterial Culture. J. C. Broom, Brit. J. 

Exper. Path. 10:71, 1929. 

The power of fruit juice in aiding the regrowth of an organism on an agar 
slope on which the organism has already been grown for some days is dependent, 
not on its vitamin content, but on the presence of carbon compounds which the 
organism can assimilate. The inhibition of the growth of one bacterium by another 
may be caused by a deficiency of available carbon due to the original growth. This 
explains why bacteria with greater powers of fermentation inhibit those which 
are less active in this respect. Pearl Z 


The Influence of Complications on the Colloid Lability in Pulmonary 
Tuberculosis. L. Hantschmann and M. Steube, Beitr. z. Klin. d. Tuberk 
70:536, 1928. 

In 200 patients with pulmonary tuberculosis, the sedimentation rate and the 
protein fractions were determined. The deviations of the latter are not proportional 
with the sedimentation rate. Extrapulmonary tuberculosis and inflammatory dis- 
eases increased the sedimentation rate and the globulin fraction beyond the degree 
that could be expected on account of the pulmonary lesion. Circulatory disorders, 
liver diseases, endocrine and constitutional disturbances caused at times a relatively 
decreased sedimentation rate. J 

Max Pinner. 


The Course of Genital Tuberculosis in the Pregnant, Puerperal and 
Allergic Animals. J. GranzoW, Beitr. z. Klin. d. Tuberk. 70:548, 1928. 

In all these experiments tubercle bacilli were injected into one horn of the 
guinea-pig uterus. It was found that uterine lesions developed in 6 per cent of 
normal uteri, in 28 per cent of pregnant uteri, in 45 per cent of puerperal 
uteri, and in 50 per cent if a subcutaneous primary infection had preceded the 
mtra-uterine infection The survival period was shortened in animals which were 
m the pregnant or the puerperal stage. The uterine lesions produced bv oral 
infection may occur anywhere within the uterine cavity The nerinherW l-, 
are more frequently diseased than the central layers The ^ 

uterine tuberculosis is fluently atypical. Follows an fata-S JeSe«io°„ 
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acute endometritis may develop. After uterine infection a number of nonspecific 
alterations may occur in this organ. They may be degenerative, inflammatory, 
disturbances of the circulation or marked atrophy of the whole organ. An ascend- 
ing tuberculosis of the tubes was never observed, neither were the ovaries infected. 
Pregnancy is almost always interrupted by uterine infection. This mode of infec- 
tion almost always produces sterility. Coincident with uterine lesions, the regional 
lymph glands are almost always diseased. If no uterine lesions are found the 
regional lymph glands may still be tuberculous. In puerperal animals the entire 
lymphatic system shows more pronounced lesions than in normal animals, while 

the lungs appear less affected. ,, ,, 

Max Pinner. 


The Pathogenesis of Tuberculous Meningitis in Childhood. D. von 
Wangenheim, Beitr. z. Klin. d. Tuberk. 70:670, 1928. 

The frequency of tuberculous meningitis in children at the age of from 1 to 
3 years is probably due to the fact that at this age extensive caseation of bronchial 
lymph glands is particularly frequent. Measles, whooping cough, clinically active 
tuberculosis and trauma do not seem to play an important role in the development 
of the disease. Occult tuberculosis seems to be more important. Vaccination and 
heliotherapy are some times suggestive as causative factors. In about SO per cent 
of the patients, the tuberculin reaction was positive eight days before death, which 
proves that a decrease of allergy is not a necessary condition for the development 
of generalization. Extrafamilial infection is twice as frequent as intrafamilial. 
Primary pulmonary foci were found in 95 per cent of the cases. Their localization 
does not seem to play a significant role in the development of meningitis. The 
focus from which generalization occurs is most frequently a caseated focus in 
bronchial lymph nodes. In 12 per cent of the cases, solitary tubercles in the 
brain were found. Intima tubercles in the pulmonary veins are rare. Their 
localization and structure argue against Weigert’s theory, and favor the opinion 
of Liebermeister and Huebschmann, according to whom generalization occurs, n'ot 
by the rupture of a vascular focus, but by bacillemia maintained by an extravascular 

focus - Max Pinner. 


The Pathologic Anatomy of Pulmonary Infiltrations. H. Rubinstein, 
Beitr. z. Klin. d. Tuberk. 70:773, 1928. 

A child was diagnosed as having an interlobar empyema. A rib resection was 
done and the pleural cavity was opened, but no exudate was found. A solid 
subpleural nodule was felt in the right middle lobe. Small pieces were excised 
for histologic diagnosis. After the operation, the child made a good recovery 
and the roentgenologic shadows disappeared almost completely. Both the clinical 
course and the histologic studies showed that the process was a tuberculous 
infiltration of the pulmonary tissue. The sections showed densely infiltrated lung 
tissue, the presence of tubercle bacilli, small necrotic foci, giant cells and diffuse 
proliferation of connective tissue. These observations show, too, that tuberculous 
infiltrations may be absorbed to a large extent. Max Pinner 

Acute Diffuse Encephalitis in Streptococcus Endocarditis. P. Kimmel- 
stiel, Beitr. z. path. Anat. u. z. allg. Pathol. 79:39, 1928. 

The term endocarditis lenta should be limited to those cases of subacute 
bacterial endocarditis due to Streptococcus viridans. This form is characterized 
by infrequent occurrence of septic emboli which go on to abscess formation. In 
a few cases the presence of embolic abscesses within the brain has been reported. 
Purulent meningo-encephalitis of the brain has also been described. The author 
records eleven cases of subacute bacterial endocarditis due to Streptococcus viridans, 
in which there was diffuse involvement of the brain without abscess formation. 
The process was in part a degenerative one, consisting of areas of softening, which 
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«. au te considers ischemic m ogin - & \Mc"T SS 

MfSfM tenrina, process in viridans 
endocarditis. O. T. Schultz. 

Postvaccinal Encephalomyelitis. P. Schurmann, Beitr. z. path. Anat. u. 
z. allg. Pathol. 79:409, 1928. 

Although postvaccinal encephalomyelitis has shown a decided increase since 
1922 in England and Holland, where the condition has been carefully studied 
histologically, the author claims that there are no previous reports of histologic 
studies in the German literature. The two cases studied by him occurred in 
children, aged 8 years and 18 months, respectively. The characteristic change noted 
by him was a zone of demyelinization about the dilated veins, usually at the junction 
of white and gray matter. Proliferation of glia was also noted. The changes 
occurred in both brain and cord. In the older child, in whom the vaccination 
was complicated by numerous furuncles in the axillae and on other parts of the 
body, there was infiltration by lymphocytes and large mononuclear cells about 
some of the veins, in addition to the more characteristic demyelinization. In his 
discussion of the nature of the process, the author does not accept the view of 
Lukscli that the involvement of the nervous system is directly due to the vaccine 
virus. Perhaps the latter prepares the ground in susceptible persons for changes 
which are the result of nonspecific toxins. Schurmann holds the encephalomyelitis 
following vaccination to be identical histologically with that which may follow 
measles. n. t Schultz. 


The Relation of Oxidizing Substances in Bacteria and Yeasts to 
Cellular Oxidases. W. Loele, Virchows Arch. f. path. Anat. 267:733, 
1928. 

The author studied the granules that could be demonstrated in bacteria with 
paraphenylendiamine, with or without a-naphthol. M. catarrhalis could be readily 
distinguished from other throat organisms by this reaction. Oxidizing substances 
were shown in yeast cells by means of the peroxidase reaction with benzidine. The 
granules appeared variously colored, depending partly on the age of the culture, 
and were either diffuse or localized in some structure of the cell. The oxidizing 
substances in bacteria were bound to various structures, mostly to lipoids. The 
presence of oxygen was essential to the formation of these substances, but they 
could be formed only by certain types of organisms. The presence of iron appeared 
to influence favorably the oxidase reaction in yeast cells. The oxidases were found 
to be complex bodies, with oxidizing, lytic and pigment-forming properties, possibly 
related to nucleolar substance. Similarity was shown between bacterial and 
cellular oxidases in several respects. 

B. R. Lovett. 


Tuberculosis Infection and Tuberculosis Vaccination 
Ztschr. f. Tuberk. 52:378, 1928. 


J. Heimbeck, 


Pirquet reactions were done on more than 2,000 persons of all ages in Norway, 
I he results showed that only a minority of children was infected with tuberculosis 
and that the most important period of infection must be between IS and 20 yearn 
of age These studies led to the conclusion that tuberculous disease at adult am 

T- f con . se( l uence of the primary infection, and is not caused b^a 
. tcnt diildhcod infection, A latent childhood infection seems to afford a fair 

Me M — 

benign natural infection. 87 t d the same immunity as a 

Max Pinner. 
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Hypersensitiveness to Diphtheria Bacilli. James M. Neill, William L. 
Fleming and Emidio L. Gaspari, J. Infect. Dis. 44:150, 1929. 

In this study of the skin reactions to injections of diluted diphtheria culture 

filtrate, a group of 1,350 adults was tested with injections of 8 x 10‘ 4 cc. of heated 

(80 C.) filtrate, and of the same amount of broth culture medium. Immediate 

reactions that could be referred to the diphtheria bacterial derivatives occurred in 

only four persons, 0.3 per cent of the group. Reactions to injection of the test 

dose of diluted broth, on the other hand, were common, significant ones being 

observed in 18 per cent of the group. Most of the responses to the injection of 

diluted broth could be referred to actual constituents of broth, but some reactions 

were apparently due to trauma alone. A general outline is given by which the 

skin reactions to intradermal injections of the whole bacterial filtrate may be 

distinguished. . , ~ 

Authors Summary. 

The Proteins of Eggwhite. Ludvig Hektoen and Arthur G. Cole, 
J. Infect. Dis. 44:165, 1929. 

Tests made with the precipitin reaction indicate that crystallized ovalbumin, 
when subjected to putrefactive processes, is not converted into conalbumin. It 
has also been shown that such a putrefying solution of ovalbumin loses its power 
to react with its specific antiserum even while it still contains a considerable 
amount of coagulable protein. Authors’ Summary. 

Immune Reactions to Acid Treated Bacteria. Oran I. Cutler, J. Infect. 
Dis. 44:203, 1929. 

Bacteria treated with chemicals appear to lose the ability to incite antibody 
production in close proportion to their loss of power to produce immunity. When 
immunity to live typhoid bacilli was demonstrated, agglutinins for the organisms 
were also found, at least in low titer. Bacteria which are not completely destroyed 
by chemicals with which they are treated may be changed so that new antigens 
are formed, to which rabbits respond by the production of antibodies specific for 
the altered bacteria. Antibodies formed for typhoid bacilli treated with nitric acid, 
which were different from those formed for live organisms, were not demonstrated 
to be bactericidal for live bacteria. The antibodies formed for typhoid bacilli 
treated with second-normal acid appear to be the same whether nitric, hydrochloric, 
sulphuric or acetic acid is used. Author’s Summary. 

Passive Transfer of Hypersensitivess to Diphtheria Bacilli. James M. 
Neill and William L. Fleming, J. Infect. Dis. 44:224, 1929. 

The three types of skin reaction to diphtheria bacterial derivatives are differ- 
entiated in this paper by passive transfer experiments. The capacity for the 
immediate hypersensitive reaction to heated diphtheria filtrate was transferred to 
61 to 103 persons by the Prausnitz-Kiistner technic ; the capacity for the delayed or 
pseudo reaction to the same heated filtrate failed of transference. Serum from 
persons without the pseudo reaction had no neutralizing effect when previously 
injected into the skin of persons with pseudo reactivity, serum from a person 
with a negative Schick reaction transferred local antitoxic immunity to skin 
areas of persons with positive Schick reactions, as indicated by neutralization of 
toxin injected two days after introduction of the serum. 

The success or failure of the Prausnitz-Kiistner technic to transfer to local 
skin areas the types of antidiphtheria immunity represented by the three different 
skin reactions is illustrated. The results showed that active antidiphtheria immunity 
had no relation to a person’s response in the passive transfer of the immediate skin 
reaction to the culture filtrate of the same bacteria. Authors’ Summary. 
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Anticomplementary Power of Heparin. Enrique K Ecker and Paul 
Gross, J. Infect. Dis. 44:250, 1929. 

Heparin inhibits hemolysis in vitro in the hemolytic system. This is the result 
of action on complement rather than on cells. The heparm-mactivated complem 
can be reactivated by the addition of heat-inactivated human or guinea-pig serum. 
Thus it is inferred that the action of heparin is on the third or fourth component 
of the complement. The facts that NH ammonia-complement reactivates heparin- 
inactivated complement and that guinea-pig serum inactivated by cobra venom fails 
to reactivate heparin- inactivated complement point to the conclusion that the action 
of heparin is on the third rather than the fourth component. The anticomplementary 
power of heparin is not clearly demonstrable in vivo, in spite of highly anticoagulant 
properties. This fact, together with the demonstrated influence of the chlorides of 
calcium, magnesium and lithium, indicates that the anticomplementary and anti- 
coagulant properties of heparin depend on separate mechanisms. The experi- 
ments plainly show that heparin operates on complement, but ancillary action on 
amboceptor cannot be excluded. Authors’ Summary. 


Effect of Multiple Injections of Different Materials on the Reticulo- 
endothelial System and on the Immunity Response. Katharine M. 
Howell and Dorothy A. Beverley, J. Infect. Dis. 44:298, 1929. 

The histologic examination of tissue, after the injection of multiple nonprotein 
foreign material, suggests the probability that the proliferation of reticulo- 
endothelial cells is so stimulated and so rapid that complete blockade of the reticulo- 
endothelial system cannot be attained. Authors' Summary 


Hypersensitiveness to Diphtheria Bacilli and Ragweed Pollen. 

William L. Fleming and James M. Neill, J. Infect. Dis. 44:308, 1929. 

The investigation consisted of a quantitative correlation of the responses of a 
group of people to ragweed pollen extract, in skin locally sensitized by ragweed 
hypersensitive serum, with the responses of the same persons to diphtheria culture 
filtrate in skin locally sensitized by diphtheria hypersensitive serum. Proper 
quantitative relationships between serum and test substance were established by 
preliminary experiments. The final tests for comparison were made on sixty-four 
persons. When the pollen-antipollen and bacterial-antibacterial systems were 
properly adjusted, the skin response of each person to one antigen was approxi- 
mately the same as his response to the other; in most cases, they were identical. 
The quantitative correspondence in the individual transfer response's to the bacterial 
and nonbacterial antigen is illustrated. The results were discussed both from the 
standpoint of their significance in the study of diphtheria bacterial hypersensitive- 
ness and from the standpoint of their theoretical interest in the study of hyper- 
sensitiveness in general. 

Authors’ Summary. 


Histamine in Relation to Cutaneous Hypersensitiveness. James M 
44^321 i 92 9 LIAM L ' Fleming and Lurline V. Richardson, J. Infect. Dis.’ 

The individual variations in the response of normal skin to histamine were 
studied in thirty persons who had previously shown individual differences in 

ant,gens inje< : ted into specifically sensitized skin. Differences in 
reactivity to histamine were exhib ted by the normal skin hm 1 

lfo„ between the degree of responsiveness ^ oT™ not™;, “LI t ' "? COrrc : 

the responsiveness of the sensitized skin of the same person to inieel * w ’ 
antigens. This lack of correlation is discussed from the standpoint Tt1° "'“T 
accepted explanation of the mechanism of hypersensitive reactions “ y 


Authors’ Summary. 
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•Anti- Vaccinal Serum. C. H. Andrewes, J. Path. & Bact. 32:265, 1929. 

Generalized lesions appeared on the skin of 79 per cent of rabbits inoculated 
intradermally with a testicular strain of neurovaccine. This generalization could 
be prevented by giving comparatively small doses (3 cc.) of immune serum intra- 
venously. Generalized lesions always appeared on the skin of rabbits inoculated 
intravenously with more than 500 skin-infecting doses of neurovaccine. Here also 
generalization could be prevented by giving intravenous serum before or mixed 
with the virus. With the serums used, approximately 1 cc. was necessary for every 
1,000 m. i. d, of virus. Fifty-five per cent of the rabbits in which the serum 
prevented generalization were found on subsequent test to have developed an 
active immunity. Serum which reaches the tissues five minutes before the virus 
is far more effective than when the virus is five minutes ahead of the serum. This 
is most easily shown by “local passive immunity” experiments in the rabbit’s skin. 

Author’s Summary. 

The Schick Reaction and Circulating Antitoxin. A. T. Glenny and 
Hilda Waddington, J. Path. & Bact. 32:275, 1929. 

Tolerance for diphtheria toxin may be determined by the intracutaneous injec- 
tion of multiples of the Schick dose. Large reactions may be avoided by the use 
of toxins so chosen that the specific toxicity of the dilutions used is the same as 
that of the routine Schick dilution but the combining power is greater. A concen- 
tration of antitoxin in the blood of 1/250 unit per cubic centimeter of serum corre- 
sponds to the Schick negative level in guinea-pigs. In passively immunized 
guinea-pigs, this correspondence is not reached until equilibrium is reached between 
the circulation and tissues many hours after the injection of serum. 

Authors’ Summary. 

Immunization Against Chickenfox. F. Benini, Riv. di clin. pediat. 26:824, 
1926. 

Benini gives his experiences with vaccination against chickenpox. He employed 
vaccination in forty cases, in twenty-seven using the scarification method and in 
thirteen intradermal inoculation with the lymph. He concludes that vaccination 
against chickenpox, if carried out with great care, is absolutely harmless. Prophy- 
lactic vaccination makes it possible to limit the spread of the disease. The best 
results are secured by employing the intradermal route. If chickenpox were 
always the mild disease that it is commonly, vaccination might be said to have 
chiefly an academic or scientific interest, but the fact is that the disease is not 
always benign but often takes on a nature dangerous to life, particularly in hos- 
pitals and gouttes de lait in which the patients are in a condition of lessened 
resistance. 

Allergy of the Tuberculous Rabbit After Superinfection of the 
Mesentery, Conjunctiva and Cutis. H. H. Kalbfleisch, Beitr. z. 
Klin. d. Tuberk. 70:465, 1928. 

In the first communication ( Beitrage zur pathologischen Anatomic nnd zur 
allgemcincn Pathologic 78:187, 1927), it was shown that the injection of tubercle 
bacilli causes local alterations in the circulation which vary with the amount of 
hacilli injected. These alterations secondarily cause changes in the tissue. The 
particularities of these processes are independent of the specific type of stimuli, 
but they are dependent on the degree of the stimuli. The same as in the first 
paper, an attempt is made in this study to prove the correctness of Ricker’s 
•“Relationspathologie” on the special example of tuberculous infection and reinfec- 
tion. It is impossible, in a brief abstract, to report the author’s experiments and 
arguments. Some of his most important conclusions are as follows : The processes 
•caused by a tuberculous reinfection show certain deviations from those of a primary 
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irritabiHty^ other stimuH as 

well (epinephrine). Therefore, the term “allergy’ loses its meaning and should 
(with the term, tuberculosis immunity) be dropped from discussions o ^ 

The so-called “allergic reaction” indicates only severe disease. The local reaction 
of tuberculous superinfection is nonspecific. The “Koch phenomenon is not an 
immunity reaction. Infection and reinfection, each being a nonspecific process, are 
distinguished only by circulatory alterations of varying degree. 

Max Pinner. 


Glandular Reactions Following Injections of Old Tuberculin in 
Tuberculosis in Guinea-Pigs. K. G- Ledermann, Beitr. z. Klin. d. 
Tuberk. 70:627, 1928. 

In experimental tuberculosis of guinea-pigs, injections of tuberculin produce 
frequently an acute swelling of lymph glands particularly of those near _ the site 
of injection. This reaction is at times more sensitive, hut less specific than the 
skin reaction. After repeated injections of tuberculin, the glandular reaction 
increases in intensity. Macroscopically unaltered glands react more frequently 
than macroscopically diseased glands. Max Pinner. 


Action of Tuberculous Antigen and Antibody on a Surviving Vascular 
Preparation of Tuberculous Guinea-Pigs, and Its Practical Sig- 
nificance. U. Rabbiosi, Beitr. z. Klin. d. Tuberk. 71:229, 1929. 


Surviving vascular preparations from tuberculous guinea-pigs reacted with a 
vascular dilatation on perfusion with baciiliary products such as bacillary emulsion 
or old tuberculin, while similar preparations from normal guinea-pigs reacted with 
a contraction. Serum from tuberculous patients, too, produced a vascular dilata- 
tion, but not, as a rule, in preparations from normal guinea-pigs. The author 
believes that the technic, which is described in detail, may be adapted for practical 
diagnostic purposes. Max p INSER . 


Local Immunization Against Tuberculosis. K. W. Clauberg, Beitr. z 
Klin. d. Tuberk. 71:263, 1929. 

Guinea-pigs^ were given intrapulmonary injections of various preparations of 
tubercle bacilli. Some time later they were infected by the same route with 
virulent tubercle bacilli. It appeared that some degree immunity had been produced. 

Max Pinner. 


The Effect of Roentgen Rays on Specific Immune Bodies. Alexander 
Lusztig, Centralbl. f. Bakteriol. 105:142, 1928. 

Lusztig finds that exposure of animals to roentgen rays may have various 
ettects on antibody production, depending on the intensity of the radiation the 
antigen used and the time of application of the rays with respect to the time of 
injection of the antigen. 1 

Paul R. Cannon. 

The Properties and Mode of Action of Anthrax-Immune Serum Ai fred 
Petterssen, Centralbl. f. Bakteriol. 106:294, 1928. Alfred 

Petterssen asserts that anthrax-immune serum contains agglutinins orecinitnw 

b u n0 bact eriolytic or opsonic ones. He be lfeves 
on the basis of experiments described in this paper, that in the animal 

anthrax bacilli form negatively chemotactic substances these lv£L nJr ^ Y 
concentrated m the edema fluid t.^ ’ 11 being particularly 

edema fluid. Immune serums contain substances which 
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neutralize these negatively chemotactic materials, thus allowing leukocytes to 
infiltrate and phagocytize the organisms. The virulence of the bacilli, then, 
depends on their ability to form these leukocyte-repelling substances; conse- 
quently, the virulence can be increased only by animal passage. 

Paul R. Cannon. 


The Significance of the Reticulo-Endothelial Apparatus in Infections. 
J. L. Kritschewski and L. Schwarzmann, Ztschr. f. Immunitatsforsch. 
u. exper. Therap. 56:322, 192S. 


The reticulo-endothelial system does not act, or only to a minor extent, as a 

protective apparatus in infections with Trypanosoma gambiense. There was no 

evidence of any protective action in Schizotrypanum cruzi and Spirochaeta morsus 

mtiris. ,, r „ TT 

W. C. Hueper. 


The Antivirus of Besredka in Experimental Streptococcus Infections. 

H. Dold and H. R. Muller, Ztschr. f. Immunitatsforsch. u. exper. Therap. 

56:347, 1928. 

The growth inhibiting action of sterile filtrates of old, repeatedly inoculated 
bouillon cultures (antivirus of Besredka) can be explained satisfactorily by 
exhusation of the culture medium and the accumulation of specific inhibitory 
metabolic products. The inhibitory quality of Streptococcus antivirus is heat 
resistant. It is almost atoxic for rabbits. Rabbits could not be immunized by 
injections of Streptococcus antivirus against fatal streptococcus infections (viru- 
lency type III). The local reaction could be decreased and the life lengthened by 
several days through preceding intracutaneous injections with antivirus. The 
same results, however, were obtained by injections of bouillon and physiologic 
solution of sodium chloride. Similar results were seen in streptococcus infection 
of the virulency type II thus treated. Simultaneous injections of antivirus, bouillon 
or physiologic solution of sodium chloride, respectively, and infecting strepto- 
cocci (virulency type II) had an unfavorable effect evidenced by the more marked 
local reaction and the lengthening of the disease. The results obtained by intra- 
cutaneous injections or local applications on infected lesions for therapeutic 
purposes gave varying results. Failures were frequent. As the antivirus acts as 
an inflammation-producing agent the best results were obtained by its prophylactic 
use twenty-four hours preceding the infection. The results were less reliable and 
less marked if the antivirus was used twenty-four hours after infection. The 
inflammation-producing action of injections of antivirus, as well as of bouillon 
and physiologic solution of sodium chloride, are due to the resulting injury of the 
tissue. The authors deny the existence of an antivirus which, according to 
Besredka, represents a split product of bacteria with a special affinity to the cells 
of the skin. \y. £ Hueper. 


The Normal and Nonspecifically Alterated Bactericidal Power of the 
Serum. W. Pfannenstiel, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
56:389, 1928. 

The bactericidal power of the serum could be lowered in test tube experiments 
by various means (heat, irradiation with ultraviolet rays, pa changes, changes in 
mineral content, addition of absorbents, etc.) due to changes in the colloidal status 
of the proteins and lipoids. The physicochemical status of the serum in the animal 
decides its bactericidal power. Changes in its content of mineral and dissolved 
cellular substances are effected by leukocytes, histiocytes, platelets and probably 
also cells of the reticulo-endothelial system. The physicochemical and chemical 
structure, especially lipoid content, of the bacterial to be tested is also important 
in regard to the bactericidal action. Gram-positive bacteria, if susceptible to the 
bactericidal serum, succumb to it more easily than gram-negative ones. The normal 
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bactericidal quality against typhoid bacteria varies with different animals s and >n 
the individual with the different physiologic and pathologic conditions. Changes 
in the bactericidal “serum-status” can be produced in vivo by various nonspecific 
means resulting in disturbances of the physicochemical balance of the blood and 
alterations of the cellular colloids, especially of the reticulo-endothelial system and 
the autonomous vegetative system. Changes in the bactericidal power, which 
may be marked, are usually only temporary and of short duration. An increase 
of longer duration after injections is apparently rare and follows only substances 
which are not readily excreted as metals, rare earths, acetylsalicylic acid and 
the like. Alimentary influences, especially the introduction of vitamins, and preg- 
nancy may produce long lasting increases of the bactericidal quality of the serum. 
Variations depend apparently on the exchanges of substances between the blood 
and the tissues, in which the reticulo-endothelial system plays an important part. 
Vascular dilatation effects an increase, vasoconstriction a decrease of the bactericidy 
due to changes in the permeability of the vascular wall. Decrease of the dispersion 
of the blood colloids increases the bactericidal power, while it is lowered by increase 
of the dispersion. The increase of calcium magnesium and potassium with simul- 
taneous decrease of sodium in the blood results in an increase of the bactericidal 
qualities; the increase of sodium with simultaneous decrease of calcium and 
potassium produces a decrease of them. Weak acids increase the bactericidal 
qualities, weak bases have no effect. Incompensated acidosis, as present after 
parenteral injections of proteins, diminishes the bactericidal power. The sub- 
sequent excessive compensatory activity of the cells overcomes this injurious effect. 
Fever increases the bactericidy. The poisonous effect of metals, especially 
arsphenamine and acetylsalicylic acid, on the capillaries results in an increase of 
the bactericidal qualities. The sterilizing effect of chemical therapeutics depends 
also on the active participation of the cells, especially those of the reticulo- 
endothelial system. ,,, „ TT 

W. C. Hueper. 


Immunologic Specificity of Serum Constituents Separated by an 
“Electro-Osmotic” Method. R. Otto and K. Iwanoff, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 57:19, 1928. 

Serum fractionated by an “electro-osmotic” method gave results in general 
conformity with those reported in the literature for serum fractionated by the 
usual methods. The globulin and albumin fractions proved specific in active 
anaphylaxis experiments; euglobulin and pseudoglobulin usually, but not always 
could be distinguished from each other ; the soluble and insoluble albumin fractions’ 
were ess specific. Species specificity obtained in passive anaphylaxis experiments 
with the antiserums of most of the serum fractions 

R. C. Avery. 


Antigenicity of Lipoids S. Jermoljewa, Ztschr. f. Immunitatsforsch. u. 
exper. Therap. 57:102, 1928. 

leci^dirlf 3 A f f eg ?- y ° !k . P° s f sscd antigenic properties; cholesterin and 
lecithin did not. Activation with hog serum changed cholesterin and lecithin 

sr *r cal a,,tig “ s ' separate —» ^ 5 

R. C. Avery. 

A Biologic Homolog of Human Spermatozoa. N. J. Rosanow Ztschr f 
Immunitatsforsch. u. exper. Therap. 57:164 1928 ' ’ * 1 

R. C. Avery. 
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The Rickenburg-Brussin Reaction in Human Relapsing Fever. W. M. 

Aristowsky and E. P. Schaecter, Ztschr. f. Immunitatsforsch. u. exper. 

Therap. 57:347, 1928. 

The Rickenburg-Brussin reaction (adhesion of spirochetes to blood platelets) 
observed by others with serum of infected animals was obtained with serum from 
a patient locally infected with a culture of P. rccitrrcnsis. The reaction was given 
by either serum or plasma from blood drawn on the day following the fall in 
temperature; with their patient high serum dilutions (1:1,000) were effective. 
The blood platelets used in the test must be obtained from a healthy rat, guinea- 
pig or rabbit, but not from man. They suggest that their results indicate 
that the antibodies responsible for the adhesion phenomenon are identical with 
spirochetolysins. R Q A very. 

Isolation of Group Specific Agglutinogens of Human Erythrocytes. 

C. Hallauer, Schweiz, med. Wchnschr. 59:121, 1929. 

In confirmation of the work of Schiitz and Wohlisch, Hallauer found it possible 
to remove the specific agglutinogens from human erythrocytes by repeated wash- 
ing with isotonic salt solution. Group B agglutinogen was more readily removed 
than that of group A. In the case of group AB erythrocytes, the B agglutinogen 
could be completely washed out, the remaining A component causing the corpuscles 
to react like those of group A. Working more particularly with groups A and B, 
Hallauer found that the washings of group A erythrocytes caused a flocculent 
precipitate in the presence of group B serum ; Group B corpuscle washings yielded 
a similar precipitate with group A serum. When rabbits were immunized with 
the washings of group A or group B erythrocytes, there was obtained an anti- 
serum which agglutinated specifically its homologous corpuscles and had only 
slight activity for erythrocytes of heterologous groups. With such antiserums 
it was possible to cause passive sensitization of guinea-pigs, death from anaphylactic 
shock resulting when the homologous erythrocytes were later injected. That death 
was not due to intracapillary agglutination was proved by the fact that no ill 
effects occurred if antiserum and corpuscles were injected within fifteen minutes 
of each other; a latent period between antiserum and corpuscle injection was 
necessary if death occurred, such a latent period being the criterion of the passive 
anaphylaxis experiment. q -p Schultz. 

Iso-Antibodies in Mother and Fetus. Nile Liedberg, Acta path, et 

microbiol. Scandinav. 6:1, 1929. 

The blood groups of 200 mothers and their 200 new-born infants were deter- 
mined. In 116 children the groups were the same as in the mothers; in all 
children the receptor was qualitatively determined at birth, while the iso-agglutinin 
was present in only 60. In seven children agglutinins were present which differed 
from those of the mothers and indicated that a child may develop its own agglutinin 
during fetal life. Normal hemolysin for sheep corpuscles was transmitted from 
mother to fetus in only a few instances and whether the group of the child is the 
same or differs from that of the mother seemed to make no difference. Iso- 
hemolysin occurs in the blood of some new-born infants, and the resulting hindrance 
to agglutination may be avoided b} r inactivation of the serum which may even 
increase the agglutinative titer. Intoxications of pregnancy, birth difficulties or 
icterus neonatorum do not seem to be related to blood grouping. 

From Author’s Summary. 


Isohemagglutination in Mothers and New-Born Children. P. Morville, 
Acta path, et microbiol. Scandinav. 6:39, 1929. 

The isohcmagglutinative groups were determined for 500 mothers and their 
518 children, of whom 63.1 per cent belong to the same blood group as the mother. 
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and 61.2 per cent had iso-agglutinin present at birth When mother ' and I child 
belonged to the same group iso-agglutinin was more frequently found at birth n 
95- per cent when the group was O as contrasted with about 50 per cent when 
the group was A or B. When the group of the child differed from that of the 
mother iso-agglutinin was present in the child at birth only when one of them 
was in group 0, and a child in group O with a mother in group A or B does 
not have the agglutinin combination a + b, but has only the agglutinin w uc 
is present in the mother. The conclusions from these studies of children at birth 
and at different ages are that iso-agglutinin passes from the mothers blood to 
the fetal blood in every instance but is often removed by the child s corpuscles, 
that the agglutinin present at birth is not the child’s own, that the child s own 
agglutinin is in most cases developed at the end of four months but cannot always 
be expected in less than one year, and that the receptor (agglutinogen) is always 
present at birth though possibly weak and not easily determined. Certain paradoxic 
cases are described. Agglutinin and receptor are regarded as related properties 
due not to different, mutually independent heredity-factors, but to various 
hereditarily regulated stages of the same factor, and on the basis of this theory 
the group characteristics become an expression of genuine immunization. Experi- 
mental support is considered essential. Ethel B Perry. 


Tumors 

Lympho-Epithelioma. James Ewing, Am. J. Path. 5:99, 1929. 

The present available data seem to call for the recognition of a particular form 
of epidermoid carcinoma occurring especially in the nasopharynx and designated 
by Regaud and Schmincke as lympho-epithelioma. The tumors arise from modified 
epithelium overlying lymphoid structures in the tonsils, the base of the tongue and 
the nasopharynx. They occur at all ages, frequently in young subjects, grow 
slowly, are often overlooked, tend to produce early metastases in the neck and 
later widespread extensions to the liver and bone marrow, and are generally fatal. 
They exhibit a marked primary response to radiation. The diagnosis must be 
based on the structure, which shows sheets of pale staining epithelial cells, often 
in syncytia, and infiltrated with many lymphocytes, both in the primary tumor 
and in metastases. The diagnosis may not be based on clinical appearances, course, 
location or radiosensitivity. Other tumors of the same regions are radiosensitive 
and produce early metastases to lymph nodes, bones and viscera. Anaplastic 
carcinomas may be distinguished by their more rapid course and cellular structure. 
The exact scope of lympho-epithelioma is not yet clear. Tumors of transitional 
epithelium located in many areas of the nasopharynx and lining the ducts of 
mucous glands seem to produce tumors showing many of the characteristics of 
lympho-epithelioma. It seems possible that the admixture of lymphocytes may 
be the result of a low grade inflammatory process occurring in certain other tumors, 
but their appearance in metastases is probably not to be explained in this way. 

Author’s Summary. 


Biopsy Histology in the Grading of Rectal Carcinoma. Fred \ 
Stewart and John W. Spies, Am. J. Path. 5:109, 1929 . 

The histologic grading of rectal carcinomas in accordance with the sug°-estio 
of Rankin and Broders is of value in estimating the probable course of the disea- 

srs sr the ~ ~ 

Authors’ Summary. 
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Neuro-Epithelioma of the Cerebellum. Paul C. Bucy and Wendell S. 
Muncie, Am. J. Path. 5:157, 1929. 


Neuro-epitheliomas are composed of primitive spongioblasts, and, as such, arise 

from the parent cells of ependymal tissue. Though more commonly arising from 

the ependyma of the spinal cord and from the retina, they may arise from ependyma 

elsewhere. A review of the literature shows that the case here reported is the 

fifth authentic case of neuro-epithelioma of the brain, and the second involving 

the cerebellum. . , ~ 

Authors Summary. 


So-Called Infectious Sarcoma of the Dog in an Unusual Anatomic 
Situation. William H. Feldman, Am. J, Path. 5:183, 1929. 

The more important literature pertaining to the transmissible lymphosarcoma 
of dogs is reviewed. A case is described in which two tumors, which morphologi- 
cally were indistinguishable from transmissible sarcoma of the genitals, appeared 
respectively in the orbital space and under the skin of the frontal region of a 
young dog. The genitals were not affected. Although transplantation was not 
attempted, there seems sufficient histologic evidence to substantiate a diagnosis 
of transmissible lymphosarcoma. The word “transmissible” is preferable to the 
older term “infectious,” since there is not evidence bacteriologically or otherwise 
that these growths are dependent for their origin on an infective factor in the 
accepted sense of the word. It could not be determined whether each growth had 
a spontaneous origin or whether one represented a metastasis from the other. The 
possibility of the tumors being the result of transplantations from a vaginal tumor 
of the mother at the time of birth was considered, but this was not subject to 
proof since the parentage of the puppy could not be traced. 

Author’s Summary. 


The Reaction of the Skin to Oils and Tars. C. C. Twort and J. M. 

Twort, J. Hyg. 28:219, 1928. 

A number of substances applied to the skin may cause a hyperplasia, which 
may recede when the irritant is removed or become the site of a malignant tumor. 
Acute hyperplasia is more liable to recede than chronic. Agents that produce 
acute hyperplasia differ in their ability to excite the formation of tumor. Agents 
can be concentrated so that weak tumor producers may become strong ones, these 
tumors rarely becoming malignant. The malignant possibilities of agents vary 
although all other qualities may be equal. The epithelial cells acquire a certain 
degree of tolerance for agents applied. They can be rendered hypersensitive to 
tar applications, however, by treating them originally with other agents. 

H. E. Landt. 


Tumor Immunity. Thomas Lumsden, J. Path. & Bact. 32:185, 1929. 

The existence in the fresh serum of normal animals of nonspecific cytotoxins 
(heterotoxins) effective against the tumor and normal tissue cells of foreign animals 
is demonstrated. These cytotoxins are of the nature of labile immune bodies. 
They are ineffective in the absence of complement. The tumor and normal tissue 
cells of any particular species are specifically “protected” against damage by 
homologous cytotoxins, whether naturally existing or experimentally produced. 
The nature of this “protection” has been investigated and is described. 

Author’s Summary. 

Immune Reactions and Cancer. F. C. Pybus and H. R. Whitehead, J. Path. 
& Bact. 32:195, 1929. 

The serum of rabbits immunized against mouse carcinoma has a harmful effect 
on mouse carcinoma, heart and kidney cells growing in vitro. _ The effect on 
heart cells is slightly less pronounced than on carcinoma and kidney cells, but 
there is no marked specificity of the immune serum for carcinoma cells. The 
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serum of a rabbit immunized against human carcinoma still serves as a culture 
medium for mouse carcinoma, although it is not so good as normal rabbit serum. 
The growth of normal mouse tissues is also not so good in the immune serum. 
These experiments contribute no evidence, therefore, to prove the existence of 
antibodies common to the malignant cells of different animal species. 

Authors’ Summary. 


Experimental Cancer and Halogen Salts of Magnesium. Pierre Delbet, 
Henri Godard and C. Palios, Bull, de l’Ass. franc;. p. 1 etude du cancer 
27:515, 1928. 

The experiments of Delbet and his associates were performed on guinea-pigs 
in whose gallbladder they inserted sterile gravel. The animals were divided 
into two groups one oHwhich was treated with salts of magnesium and the other 
served as controls. The guinea-pigs were killed 24, 63, 72, 90 and 105 days 
after the operation. Those animals that have not received the salts developed 
marked cholecystitis with vesicular lesion which suggested a malignant disease. 
The animals treated with salts of magnesium showed no disease of the gallbladder. 

B. M. Fried. 


The Action of Halogen Salts of Magnesium on the Evolution of 

Grafted Cancer. Pierre Delbet and C. Paliose, Bull, de l’Ass. frang. p. 

1’etude du cancer 27:525, 1928. 

In a previous note Delbet reported experiments on white mice to the effect 
that the growth of an epithelioma is considerably retarded when the rodent is 
treated with salts of magnesium and also that it is impossible to reinoculate a 
tumor which has grown in mice treated with this salt. 

These experiments concern themselves with the effect of the salts of magnesium 

of the growth of a sarcoma and of three different types of epitheliomas. The 

“magnesiated” animals received bread soaked in the salt of magnesium and also 

subcutaneous injections of the salt which was composed of magnesium chlorate, 

magnesium bromide, magnesium iodide, 0.0002 Gm., and magnesium fluoride. The 

experiments have shown that the tumor progressed much slower in animals that 

received the drug than in the controls. ~ , r „ 

B. M. Fried. 

The Treatment of Cancer with Colloidal Lead. G. Loewy and J. 

Loiseleur, Bull, de l’Ass. frang p. 1’etudes du cancer 27:549, 1928. 

Borrel has produced evidences to show that glycogen has a particular affinity 
for the cancerous cells. Loewy and Loiseleur have succeeded in fixing colloidal 
lead on glycogen which they thought might serve as a vehicle to transport the 
metal toward the malignant cell. It is remarkable that the chemical thus prepared 
is supported in much higher doses than when administered without glycogen 
It leads, however to an anemia characterized by the usual signs and svmptoms of 
plumbism. The glycogen-lead treatment was applied to different types of tumors 
(carcinoma of breast, osteogenetic sarcoma, melanotic sarcoma) without any 
appreciable results. y 

B. M. Fried. 

Embryonal Grafts and Malignant Tumors. N. Petroff and N. Krotkina 

Bull, de 1 Ass. franc;, p. 1 etude du cancer 27:566, 1928. ’ 

The authors have performed experiments on white rats hv imWffntr + u 
rodents embryonic pulp from rats varying from 1 to 3 cm in lenvfh ° Tl • ' ^ ' 
combined with: (1) indol and injected into the peritoneum riffL Ti “ wa ? 
injected subcutaneously into the gluteal reefnn • „ ’ lactic aC! ^ an d 

cutaneously into the thigh. g > ( ) arsenic and injected sub- 
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The first series led to the development of insignificant wounds. In the second 
series they noted the appearance of firm nodules having a tendency toward absorp- 
tion. Finally, of twenty-six rats of the third series, two animals developed malig- 
nant growths identified as sarcomas. 

The article represents a review of previous works on the same subject and 
also a discussion on the mechanism of the “malignisation” of the animal injected 
with the embryonic pulp. The authors believe that in instances when the malig- 
nant disease follows immediately the injection of pulp it is due to transformation 
of the injected material into a malignant disease; in those cases when a disease 
occurs months after inoculation it is caused by the hosts’ cells under the influence 
of the embryonic pulp. R M< Fried _ 

The Relationship Between the Peripheral Nerves and the Develop- 
ment of Cancer. Itchikawa (Koitchi), Bull, de l’Ass. frang. p. l’etude 
du cancer 27:590, 1928. 

Itchikawa states that a proliferation of nerve fibers occurs in benign or malignant 
tumors whether spontaneous or experimental. He also noted that the pre-existing 
nerve fibers degenerate in neoplastic tissues. He thinks that the role of the 
nerves is most important in the development as well as in the regression of tumors. 

B. M. Fried. 

Lesions in the Rabbit’s Ear from Painting and Friction with Tar. 

• A. Babes and Serbanesco, Bull, de 1’Ass. frang. p. l’etude du cancer 27:597, 
1928. 

The difference between the two procedures as seen in the early stages is as 
follows : When the tar is applied to the ear by friction, it induces a lesion akin 
to a senile keratosis which is regarded as a precancerous stage. Simple painting 
of the rabbit’s ear with tar causes in the beginning a mere dyskeratosis (maladie 
de Darier) which as far as is known has nothing lo do with a malignant disease. 
The authors maintain that the different results obtained are purely mechanical 
in origin. g. M. Fried 

The Appearance of a Cancer the Thirteenth Day After the Onset of 
Painting with Tar. A. Babes, Bull, de l’Ass. frang. p. l’etude du cancer 
27:605, 1928. 

In a few experiments with painting a rabbit’s ear with tar, Babes obtained 
the appearance of an epithelioma within about two weeks after the first application 
of the irritant. In his opinion two factors are required for the appearance of 
tar cancer : (1) a chemical, and (2) a mechanical. The host himself, that is, the 
ear of the rabbit, and also the quality of the tar in all probability play a role in 
the precocious appearance of the malignant disease. g p RIED 

The Structure of the Cells in Uterine Carcinoma. Laimi Leidenius, 
Arb. a. d. path. Inst, du Helsingfors. 5:334, 1928. 

This is an elaborate and thorough study of a large material the details of which 
are best studied in the original article. In all forms of uterine carcinoma, including 
cervical carcinoma treated with radium, the various structures of the cytoplasm 
of the normal epithelial cells are recognizable in the carcinoma cell; frequently, 
however, the characteristics are changed in some way or other. 

Carcinoma of Theca Interna of Lutein Cyst. J. Wallart, Arch. f. Gynak. 
135:485, 1929. 

The growth occurred in a woman, aged 45, three years after giving birth to 
a healthy child. 
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The Value of the Costa Reaction for the Demonstration of Active 
Tuberculosis. M. Trojan and F, Pongor, Ztschr. f. Tuberk. 52:209, 1928. 

The mechanism of the reaction is still unknown. It is considered to be of 
definite value for the diagnosis of activity in tuberculosis. Although the reaction 
is nonspecific, it is independent of menstruation. The technic is simple and quick, 
and requires only three drops of blood. It is therefore of wide applicability even 
in private practice. Max Pinner . 

Demonstration of Tubercle Bacilli in the Sputum with the Dark Field 
Method. S. von Stubenraucii, Ztschr. f. Tuberk. 53:122, 1929. 

The demonstration of tubercle bacilli with the dark field method is easy, but 
no more specimens are found positive than with the usual methods. 

Max Pinner. 

The Costa Reaction in Tuberculosis in Childhood. K. Nussel and 
H. Helbach, Ztschr. f. Tuberk. 52:301, 1928. 

The reaction is less sensitive than the sedimentation reaction of erythrocytes, 
but it is recommended particularly for examination of children because it requires 
only a small amount of blood. ' , , 

AIax Pinner. 
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CHICAGO PATHOLOGICAL SOCIETY 

Regular Monthly Meeting, April 8, 1929 
Esmond R. Long, President, in the Chair 

Spontaneous Chronic Glomerulonephritis in a Rat. R. H. Jafff.. 

The numerous fruitless attempts to produce experimentally a condition similar 
to the glomerulonephritis in man and the rareness of the spontaneous occurrence 
of such a condition in animals warrant the demonstration of the renal changes that 
were observed in an apparently normal rat. The rat was one of the controls used 
by Prof. W. C. Rose of the chemistry department of the University of Illinois 
in his studies on the effect of certain diets on the kidneys. It was under observa- 
tion for two hundred and ninety-seven days and had received fully adequate food, 
permitting rapid growth. At the end of the experiment, the animal was killed, 
and since it was considered normal the urine was not examined. Except con- 
cerning the kidneys, autopsy did not yield any unusual observations. The weight 
of each kidney was 1.2 Gm. The weight of the heart was not taken. Examination 
of the blood revealed a marked increase of the nonprotein nitrogen, which was 
101.4 mg. per hundred cubic centimeters as compared to 45 mg. for the normal rat. 

The kidneys, which were mailed to me fixed with formaldehyde, were a light 
yellow-gray. The surface to which the capsule was adherent showed flat granular 
elevations just visible to the naked eye and separated by shallow depressions of 
a darker gray. On sections made by cutting, there was no difference in color 
between the cortex and the medulla, both being of the same pale yellowish-gray hue. 

Under the microscope, there was great similarity to the histologic changes of 
chronic glomerulonephritis in man. This similarity involved the changes of the 
glomeruli and tubuli as well as those of the stroma and the blood vessels. In 
the glomeruli, various stages of hyaline obliteration were observed. There were 
large glomeruli with distended tufts which were filled with swollen and pro- 
liferated endothelial cells. The cytoplasm of these cells was filled with fat droplets. 
The epithelium of Bowman’s capsule too, was found proliferated and, in places, 
was arranged in several layers. The capsular space was reduced to a narrow 
slit or had entirely disappeared. Other glomeruli showed a diffuse hyaline degen- 
eration of the wall of the tufts, the tips of which fused with the thickened capsule. 
Single lipoid-filled cells were embedded with the hyaline material. Finally, there 
were glomeruli completely transformed into a hyaline body. 

Mam r of the convoluted tubuli were atrophic. The small epithelial cells were 
filled with single and double refractive fat droplets. The atrophic areas alternated 
with others in which the tubuli were wide and were lined by a flat epithelium. 
Their lumen contained a pale-stained homogeneous material. Here and there 
was a small cyst with a basophilic colloid-like content. The collecting tubuli of 
the medulla were dilated and filled with hyaline casts, which, in the sections stained 
with sudan III, took a pale yellowish-gray. 

The stroma was increased especially about the atrophic tubuli. There were 
small perivascular accumulations of lymphocytes. The small arteries, in particular 
the interlobular branches stood out distinctly because of the thickness of the wall. 
The muscle fibers of the media were hypertrophic, and there was a thin layer 
of hyaline material between the endothelium and the internal elastic membrane. 
In places the entire wall was transformed into a hyaline material. In these places, 
fat stains revealed lipoid deposits. 
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In its details as well as in the combination of these details the kidney of this 
rat was an exact duplicate of a human secondary contracted kidney. There was 
the hyaline obliteration of the glomeruli on an inflammatory basis, the complicating 
lipoid nephrosis and the arteriosclerosis. The change was entirely different from 
what frequently is described as an experimental nephritis and which is but the 
result of a severe degenerative process of the tubular epithelium, a chronic 
nephrosis. It is also different from the spontaneous renal lesions often encountered, 
especially in dogs and rabbits, which are interstitial inflammatory processes from 
ascending urinary infections or from metastatic embolic processes. 
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reflexes, right patellar and ankle clonus and a bilateral Babinski sign. X-ray 
plates disclosed a neoplasm in the right lung field extending across the midline 
downward to the level of the eighth rib peripherally and medially to the cardio- 
diaphragmatic angle. The essential items of the anatomic diagnosis were : primary 
mediastinal neurocytoma with hemorrhage; tumor erosion of the second and third 
thoracic vertebrae, and marked compression atelectasis of the right lung. The 
tumor, 13 by 10 by 6 cm., was attached to the apex of the right lung and right 
side of the mediastinum. Its rough fibrous capsule was from 1 to 2 mm. thick, 
dull gray and speckled occasionally with pin-point yellow dots of fat. The surface 
of the tumor, particularly posteriorly, was irregular from nodules from 1.5 to 
4 cm. in diameter ; about half of these were soft, the rest firm. On broad surfaces 
made by cutting, the upper one third of the mass consisted of firm grayish-pink 
tissue dotted irregularly, about 5 per cent by pin-point yellow specks. In some 
places this gray tissue was arranged in longitudinal and interlacing fine bundles; 
in others it formed compartments from 2 to 10 mm. in diameter, filled with friable 
yellow masses. The arrangement resembled most a sponge into the pores of which 
sawdust had been packed. Sections of the tumor were stained with hematoxylin 
and eosin, phosphotungstic acid hematoxylin, Sudan III and by the special methods 
of Weigert-Pal and Bielschowsky. The tumor capsule was heavily cellular with 
fibroblasts and, generally slightly infiltrated with small lymphocytes. Where it 
bordered on the spongy portions of the tumor it was invaded in irregular serrations 
by clumps of small round to oval cells only slightly larger than a small lymphocyte 
with a hyperchromatic nucleus and a peripheral rim of cytoplasm only about one- 
fifteenth the diameter of the nucleus. Occasionally, these cells were in cords from 
five to six cells wide, but more often they appeared in medullary masses. Occa- 
sionally, there were annular arrangements of these cells and from seven to twelve 
encircled a finely speckled mass. These were regarded as rosets. More centrally 
in the tumor the small cells gave way to a delicately fibrillar structure enclosing 
purple hyperchromatic masses in places of which were hints of necrotic cell bodies. 
These masses represented the yellow flecks noted grossly. With Weigert-Pal 
stains huge tangles of neurofibrils appeared between the small type of cells and 
definite processes were discernible on large ganglion cells which occurred in 
definite clumps near the softer parts of the tumor. Masses of neuroblasts were 
evident in the peribronchial lymphatics. The tumor herein reported was believed 
to be uncommon and represented a combination of a ganglioneuroma and a 
neuroblastoma. 

DISCUSSION 

Percival Bailey : Three distinct types of sympathetic tumors may be dis- 
tinguished, usually called chromaffin tumors, ganglioneuroma and neuroblastoma. 
I object to the last term. The implication is that the neoplastic cells are neuro- 
blasts. This implication is based largely on negative evidence; the fibrillary 
material does not stain with aniline-blue nor with phosphotungstic acid hematoxylin ; 
being neither collagen nor neuroglia it must be nervous fibers. The conclusion 
does not follow even though aniline-blue stained all the mesodermal fibrillae and 
hematoxylin all the neuroglia. The only positive evidence is based on the results 
of Bielschowsky’s method, which is notoriously unspecific. Herxheimer’s illus- 
trations show fibrils which are much more characteristic of reticulin than of nervous 
fibers. The structure of the more differentiated tumors, the ganglioneuromas, shows 
that the neoplastic cells are multipotential and may form nervous cells, neurino- 
matous cells or chromaffin cells. It seems better to employ a noncomittal term 
such as sympathicoblastoma for the undifferentiated tumors. 

H. G. Wells : I have recently seen a mediastinal tumor in a child, producing 
pressure on the right side of the trachea. Histologically, it is a ganglion cell tumor. 

Hemangioma of Bone. Paul C. Bucy. 

A pathologic study of seven cases of hemangioma of the bone and a review 
of the literature were presented. Hemangioma of the bone is a rare clinical 
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entity: only thirty-nine clinical cases are known. Of these, thirteen were located 
in the skull, twelve in the vertebrae and the remaining fourteen m various other 
bones of the body. Pathologically, hemangioma of the vertebrae is common, having 
been demonstrated by Tbpfer in more than 11 per cent of all bodies examined. 
However, these growths rarely produce symptoms. Hemangioma of the bone is 
more prevalent in females than in males at a ratio of about 55 : 45, and is more 
commonly found during the fourth and fifth decades. Multiple lesions involving 

other bones or soft tissues are frequent. . 

The material presented confirmed Hitzrot s statement that hemangiomas of 
the long bones occur near the epiphyseal line. Grossly, the lesions presented a 
swelling of the involved bone covered by intact periosteum. The tumors were of 
bony hardness and on section were seen to be traversed by numerous bony trabeculae 
between which the vascular tissue could be seen. Cystic forms have been reported. 
Microscopically, the series included six cavernous hemangiomas and a capillary 
hemangioma of the ulna. The difference was only one of size of the vascular 
channels. In the cavernous hemangiomas the channels were very large, while 
the spaces in the capillary hemangiomas were but little larger than capillaries. 
Practically no endothelial proliferation was seen. The amount of intervascular 
connective tissue varied greatly in different cases. 

Study of the spicules of .bone revealed two types of changes, formative and . 
destructive. The former were characterized by the formation of new bone by 
osteoblasts which could be seen as a single layer of cells along the spicules of bone, 
and by the ossification of fibrocartilage which was particularly interesting on the 
surface of the laminae in the case of hemangioma of the vertebrae. Destructive 
changes were seen in the numerous necrotic pieces of bone present and in the 
erosion of the bone by numerous multinucleated giant cell osteoclasts. 

Several lantern slides illustrating the various histologic characteristics were 
shown. 

The complete report is published in Am. J. Path. 5:381 (July) 1929. 

Cellular Changes of the Arachnoid in Leptomeningitis. Theodore T. 
Stone. 

Eleven cases of leptomeningitis were studied: three meningococcic, six tuber- 
culous and two syphilitic. In the epidemic meningococcic and purulent types, 
study of the arachnoid revealed the presence of large, circular or oval cells which 
appeared attached to the inner surface of the arachnoid membrane. These cells 
contained an eccentrically placed nucleus with cytoplasm-containing substances 
that stained black with osmic acid and in many instances contained structures 
resembling cocci. In other parts of sections in these types evidence of arachnoid 
cluster formation could be made out. Many parts of the arachnoid were devoid 
of cells. In the latter instances, the subarachnoid space contained large cells 
with eccentric nuclei and reticulated cytoplasm. The latter was made up of 
inert bodies, fat globules, organisms and blood cells. 

In tuberculous and syphilitic leptomeningitis no such relationship existed between 
the arachnoid membrane and the subarachnoid space. In early acute cases of 

macrophagS!' 5 “ ^ ^ the arachnoid and trabeculae may become 

Retroperitoneal Cysts. W. H. Droegemueller, Jr. . 

hv fi C Nln St r< : ported case of a retroperitoneal cyst was probably that described 
by the Florentine anatomist, Benivien in 15f>7 uescrmea 

moborum, et sanationum cousis, Florence 1507) The first rr?™ 11 \ S ^ me ^ andls 

of the subject was published byHahn Tim ^Berl Mil fwffTS 

Five years later Braquehaye (Arch, gen de med 1800 ,. r ,i ,r ■'! , ’ 

of retroperitoneal cysts into three periods' (1) the ‘W 2 . dlvld f d .J ,e hist °ry 

In 1900, Dowd (Ann. Surg. 32:515, 1900) 
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many of these cysts. In 1907, just four hundred years after Benivieni’s report, 
Niosi (Virchows Arch. f. path. Anat. 190:217, 1907) collected 184 cases from 
the literature and classified them into: (1) cysts of intestinal origin; (2) mesenteric 
dermoid cysts; (3) cysts derived from the remains of the urogenital tract, and 
(4) a miscellaneous group of these cysts that did not belong to -the three types 
differentiated by him. 

The most satisfactory classification of retroperitoneal cysts thus far presented 
is that of R. M. Handheld- Jones (Brit. J. Surg. 12:119, 1924), which is as follows: 
cysts arising from cell inclusions such as dermoid cysts; parasitic cysts; traumatic 
blood cysts ; cysts developing in fully formed organs, as the retention cysts of the 
kidney and pancreas ; lymphatic cysts, and cysts of urogenital origin. 

To this list is added a further group differentiated by A. Stoney (Brit. J. 
Surg. 12:789, 1925) ; namely, cysts associated with the mesocolon, which are 
apparently retroperitoneal in position. 

Retroperitoneal parasitic, blood and dermoid cysts and cysts attached to adult 
organs, each have outstanding characteristics that make their classification certain. 
The differentiation of cysts of urogenital, lymphatic and mesocolic origin, how- 
ever, is a much more difficult problem, for grossly, and in many respects micro- 
scopically, these cysts have essentially the same characteristics. 

Lymphatic cysts are of comparatively small size and are of two types : chylous 
and serous. The former is recognized by the character of its contents and develops 
in the lymphatics which receive lymph from the intestines. The serous lymphatic 
cysts that are small are probably derived from simple dilatation of the lymphatics. 
It has been suggested that the larger cysts arise from anomalies in the primitive 
retroperitoneal lymph sac. 

The pronephros, mesonephros and metanephros form the embryonic urogenital 
system, which undergoes a series of complex changes in growth and regression in 
the retroperitoneal tissues. In the development of the urogenital system there is 
opportunity for delay or failure in the normal degeneration of some tubular 
structure which may thus be a source of cyst formation. The tubules of the 
mesonephros have been observed long after they normally degenerate. These 
urogenital cysts have a dense fibrous wall, are usually monol ocular, contain a clear 
serous fluid and are lined with a low columnar epithelium. 

Mesocolic cysts may develop either in the mesocolon or between the mesocolon 
and the posterior celomic wall. 

Following the elongation and contra-clockwise rotation of the developing gastro- 
intestinal tract in early fetal life, the peritoneum covering the posterior abdominal 
wall and the mesocolon normally blend. When fusion is imperfect the large 
intestine becomes provided with a mesentery; when fusion occurs at the periphery 
but not over the whole surface, small spaces are left in which fluid may accumulate 
to form cysts. Such a cyst would be situated anterior to the retroperitoneal 
structures and have a lining of mesothelium. 

The other type of cyst that develops within the mesocolon, according to the 
classification of some authors is a true mesenteric cyst, that is, one definitely 
located within the mesentery. These cysts arise from embryonic intestinal diver- 
ticula that have been observed in the development of the embryo. Their walls 
are lined with a columnar epithelium similar to that lining the intestine and are 
composed of fibrous tissue and smooth muscle. 

The case here reported is that of a man, aged 70, who entered the Alexian 
Brothers Hospital on Feb. 17, 1929. The patient was in a stuporous condition 
and a satisfactory history was not obtainable. When awake he held his hand 
on the left side of his abdomen, suggesting some discomfort in that region. The 
patient’s daughter said that for many years he had had a palpable mass in the 
lower part of the left side of the abdomen. This mass is said to have increased 
•markedly in size during the last forty-eight hours of life. Cystoscopic examination 
Tevealed a normal bladder. The patient died on Feb. 20, 1929. 
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The postmortem examination^ Dr. ; °cWic 

myocardial fibrosisf brown atrophy of the heart; change; . ^ in the 

arrstsi « j 

of the pulmonary artery to that lobe; gangrene of the upper lobe and of the 
upper part of the lower lobe of the left lung; healed, calcified tuberculosis of 
the right lung; chronic fibrous pleurisy, obliterative on the left side; chronic 
perihepatitis; perisplenitis cartilaginea ; chronic pancreatitis ; artenosderotic ^ con- 
tractions of the kidneys; multiple retention cysts of the right kidney, and large 
left retroperitoneal cyst. 

This cyst was in the left side of the abdominal cavity, was ovoid, contained 
2 liters of clear yellowish fluid and measured 30 cm. in length by 22 cm. in diameter. 
The transverse colon passed along its upper surface, and the splenic flexure lay 
behind its upper end. The descending colon, which was empty, passed downward 
along the lateral surface for about three fourths of the length of the cyst,, then 
passed over the cyst to the right, thence down and back to a position immediately 
beneath the inferior surface of the cyst. The root of the mesentery and the 
duodenum was pushed to the right ; the spleen lay behind and to the left, and the 
stomach rested on the upper surface of the cyst. The left kidney lay well above 
and slightly behind the cyst and the left ureter passed down the posterior and 
lateral surface of the cyst to which it was adherent. The aorta was also adherent 
to it and pushed to the right. 

Five centimeters from the upper end of the cyst was a constriction. Above 
this constriction the cyst bulged slightly and then tapered to a thin-walled tube, 
6 cm. in length, which turned downward under the main cyst. This tubular pro- 
longation varied between from 3 to 10 mm. in diameter, and lay along the left 
half of the front of the second and third lumbar vertebrae. Extending from the 
apex of the cyst downward along the posterior surface of the large cyst was a 
firm yellowish-red translucent and tortuous cordlike structure from about 1 to 
2 mm. in diameter, resembling a dilated lymphatic, and ended below in a some- 
what purplish trilobed mass, each lobe measuring approximately 7 mm. in diameter 
and 5 mm. in thickness. When this cordlike structure and the trilobed mass were 
incised after fixation in formaldehyde, they were found to be filled with a firmly 
coagulated translucent orange colored material. 

The lining of the tubular prolongation of the main cyst was smooth and 
consisted of an incomplete single layer of flat cells; that of the cyst itself was 
roughened by calcified masses and no definite layer of lining cells was found. 
Microscopically, the wall of the cyst was composed of a dense fibrous tissue. 

The specific gravity of the fluid was 1.024. It coagulated on standing and 
became dark brown. Examination of the sediment centrifugated from 50 cc. of 
the fluid showed a few red blood corpuscles and leukocytes. 

The cyst was probably of embryonic origin. Its general relations did not seem 
to correspond with the urogenital type. If the cyst arose from a mesonephric 
tubule, one would expect it to lie posterior to the ureter and to be lined with 
cuboidat epithelium. That this cyst belonged to the lymphatic type cannot be 
definitely excluded. If it arose from the portion of the retroperitoneal lymph 
sac which is median in position, one would not expect to find the relations of 
the cyst as they were ; the ureter would be anterior to the cyst. 

Tiie structure and especially the relations of this cyst, did correspond with the 
mesocolic type From its position, lying at first medial and then posterior to the 
descending colon, inferior to the transverse colon, superior to th 1 ! 

anterior to the ureter, it teemed reasonable to assume , ha, ,1,1 evs TZetoo'd 

wh,cl, had been partly destroyed by the marked '2lci6eftiL 7ls1,meTsIiSe" 
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NEW YORK PATHOLOGICAL SOCIETY 

Regular Meeting, April 11, 1929 
Harrison S. Martland, M.D., in the Chair 

The Significance of Histologic Examination of the Skin in Clinical 
Diagnosis. Walter J. Highman. 

General pathologists can scarcely realize how much has been written on patho- 
logic conditions of the skin. There have been about twenty outstanding skin 
pathologists throughout the world, with perhaps an equal number now coming 
forward, but a bulk}' literature attests the fact that more has been written on the 
subject than the few competent authors could possibly have produced. In almost 
every dermatologic publication an undue amount of space is devoted to histologic 
description, and if these descriptions were shuffled and redistributed at random no 
one would be the wiser, for most of them are vague and unconvincing. With little 
talent for portrayal, unshaded references to round cells, plasma cells, perivascular 
infiltration and other stock phrases are employed, with the net result of nothing 
distinctive in the description. 

The habit has been formed of calling such a description a histologic diagnosis, 
and the clinician entertains a feeling of outrage if microscopic study does not 
furnish him the desired diagnosis, or if the observations are not in accord with 
his hopes. To appreciate the situation, a nondermatologist must be reminded that 
there are more than 500 so-called skin diseases of which the inflammations are 
usually not distinctive as to microscopic appearance. This fact is the essential 
one to be considered. 

For a moment, however, a short digression will narrow the issue. Tumors 
of the skin are distinctive enough histologically. In fact, the clinical identification 
of neoplasms falls so far short of the microscopic identification that the latter 
becomes an imperative aid in the diagnosis of tumor and in the recognition of 
the subtler types of nevi, or better, embryonal anomalies. All the connective 
tissue and most of the epithelial neoplasms, both benign and malignant, including 
such lesions as molluscum contagiosum, pointed condylomas and the like, possess 
characteristic minute structure. The majority of regressive changes, including 
dystrophies, like the sclerodermas, atrophies, colloid alteration and calcification of 
the skin, are individual under the microscope as are also many of the infections, 
provided the specific parasite can be demonstrated; however, on mere anatomic 
grounds, this is by no means so. But in noninfectious inflammations of the skin 
and in some other types of lesions, fundamental difficulties requiring explanation 
arise, which render the microscope scarcely serviceable in diagnosis. 

Inflammatory dermatoses are numerous, and dermatologists have differentiated 
them from one another with astute overrefinement, their concepts having been 
descriptively formed with scant reference to etiology. What little is known of 
the causes of skin diseases indicates strikingly that eruptions due to a single agent 
may vary widely in appearance and, conversely, that unrelated agents may produce 
identical dermatoses. An example of the first would be the various iodide lesions; 
of the second, the toxic erythema or the wheal. Thus, the very foundation of 
descriptive dermatology is faulty. Moreover, these facts are reflected in the 
histology of inflammations of the skin. The elements composing microscopic 
architecture are few, and the range of their combinations is not wide. But the 
principles governing macroscopic pathology of the skin, which is what clinical 
dermatology is, have also governed its microscopic pathology, and keen attention 
has been given to the most trifling minute changes, in the hope that clinical 
limitations would be thus supplemented. In the main the effort has been a failure, 
and as far as inflammatory dermatoses are concerned, it seems that microscopic 
pathology offers little aid in diagnosis. Moreover, to talk of histologic diagnosis 
in this connection is unphilosophic. 



SOCIETY TRANSACTIONS 


361 


A few inflammations have an almost uniformly characteristic aspect, if not 
a pathognomonic one. When mast cells are abundant, lichen planus and urticaria 
pigmentosa are such. Psoriasis, parapsoriasis, lupus erythematosus, eczema and 
some forms of lichenification are often distinctive enough to be recognized for 
what they are, under the microscope. Their identification, however, rests on such 
meticulous details that there is no opportunity in a paper of this sort to do more 
than state the fact. More often, an arbitrary construction of the slides is unjustified. 
The erythemas, urticaria, pemphigus and related diseases, the general scaling erup- 
tions known as exfoliative dermatitides, ichthyosis, and another score or so of 
inflammations, subject to their stage, all present the appearance of acute, subacute 
or chronic exudative inflammation or productive inflammation, as the case may 
be, with certain more or less dominant features in the epidermis or cutis vera 
or individual elements of these which might correctly guide an experienced dermato- 
pathologist to venture an opinion as to the clinical nature of the lesion, but certainly 
no diagnosis. 

Cutaneous syphilis, lepra, rhinoscleroma and tuberculosis in its multifarious 
aspects are often distinguishable from one another and from similar lesions caused 
by various fungi. But the most seasoned microscopist would not have the hardihood 
t(J be arbitrary in borderline cases. In lepra the lepra cells and in rhinoscleroma 
the rhinoscleroma cells and Russell bodies may furnish a clue, but not invariably. 
Other features would provide further tentative guides. Here, again, circumspec- 
tion would necessarily be desirable, except when the parasite can be found; but 
this is scarcely a fair criterion under the conditions discussed in this paper, for 
the parasite might more easily be demonstrated outside the section. 

The so-called lymphodermas, that is, infiltrations of the skin in leukemia, 
Hodgkin’s disease and mycosis fungoides, are often typical enough to be identified 
by a shrewd observer. More frequently, though, this is not so; nor can the 
prodromal phases of these conditions be recognized with any certainty. Of the 
eruptive fevers, measles, scarlatina and the related erythemas are not distinctive; 
smallpox and chickenpox, and in this connection zoster are, within limits, dis- 
tinctive. Certainly, however, to characterize this as diagnosis would be an 
exaggeration. 


Thus histologic study of the skin is a first-rate diagnostic aid only for neoplasms. 
It is a fair diagnostic guide in granulomatous infections and in lymphatic infiltra- 
tions. In some of the dystrophies, it can also be so regarded. In inflammations 
only the microscopic appearance of lichen planus and urticaria pigmentosa is 
distinctive, but these conditions are clinically so obvious that their microscopic 
distinctiveness is of no practical importance. In all other inflammatory processes, 
although the microscopic structure is often suggestive, no justification exists for 
talking of such a thing as microscopic diagnosis. Therefore, cutaneous histologic 
study, aside from its bearing on neoplasms, is of no great value in clinical diagnosis. 

But to drop the matter here is hardly fair, either. Pragmatic ends are not 
the only ones to be served in science. Two points must be discussed. First 
clinical dermatology is enhanced by a grasp of the minute architecture of lesions' 
of the skin, if not from the diagnostic, at least from the intellectual, side. Since 
the histology of lesions of the skin has been so emphasized in the literature, a 
clinician not conversant with its broader meaning, at least to the extent of under- 
standing what a histologic description purports to convey, is handicapped, partly ‘ 
through illiteracy and partly because he may be misled by inadequately trained 
writers. Second, cutaneous microscopic changes constitute a highly specialized 
fteJd wnh which the general pathologist is not necessarily conversant unless he 
has troubled himself to master its minutiae, in terms of clinical dermatology He 
must be a reasonably good dermatologist to be a reasonably accurate internreter 
of microscopic changes in lesions of the skin. Any general pathoMg st can easflv 
° ' *"■> h rf ', b “ l *>• Dermatology is, ate all, no? tl,e On 

the other hand, few dermatopathologists have concerned themselves suffirientlv 
with general pathology. What is necessary is that the dermatolomst ' 

pathologist and general pathologist should endeavor to understanding anntf 0 " 
Each of the three must include in his intellectual equipment much possessed by the 
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other two. In this manner, and subject to its inherent limitations, the study of 
microscopic changes in the skin may prove to be of greater value than it has 
hitherto in clinical diagnosis. 

DISCUSSION 

Alfred Plaut: The diagnosis of infectious diseases by means of histologic 
study of the skin is a field in which something practical can be done. When 
a patient has fever and a rash, and the differential diagnosis lies between typhus 
and typhoid fever, one is able within twenty-four hours to make a differential 
diagnosis by the excision of the areola. This was done in 1913 and 1914 by Eugen 
Fraenkel in Hamburg, and I had an opportunity to help in part of the work. 
The excision is quickly done; when the patient is drowsy, one does not need any 
preparation. With a sharp, curved pair of scissors the excision is made; two 
Michel clamps are applied, and the wound heals without further treatment. The 
lesion of typhus is so characteristic that it is really sufficient for diagnosis. On 
the other hand, the typical roseola of typhoid fever is not so characteristic. But 
a simple trick can help in the diagnosis here. One puts the excised roseola into 
broth in the incubator for ten hours; then one fixes, hardens and cuts the specimen. 
The bacilli multiply, and large heaps of bacilli can be easily seen in the stained 
slide. In a number of other infectious diseases, valuable information can be 
obtained from excision of the skin. One of my patients with miliary tuberculosis 
showed many small nodules in the skin, but in one instance they proved to be 
an intradermal accumulation of cocci, and thus had nothing to do with the tuber- 
culosis. One patient who died of meningitis due to Friedlander’s bacillus had a 
peculiar hemorrhagic lesion of the skin, and it was possible to demonstrate Fried- 
lander’s bacillus in the lesion. But here one has to be careful. The fact that 
an organism can be demonstrated in the lesion on the skin does not necessarily 
mean that the lesion is due to an organism. When a boy with epidemic meningitis 
has a large area affected by herpes on the hand and a coccus is recovered from 
it, no one would think that the herpes was due to the meningococcus ; it was 
only there by chance. A lesion on the skin seen under the microscope showed 
some similarity to the lesion in typhus; it was present in a case of meningitis, 
and clinically looked like the lesion of erythema nodosum. In two patients with 
doubtful clinical pictures similar to those of typhoid fever, lesions on the skin 
were present. One patient turned out to have typhoid fever, but the skin lesion 
was not quite typical. Certainly a patient with an infectious disease may have 
another skin lesion at the same time. In spite of such exceptions, I think that 
it may be really of value, especially when there is danger of an epidemic or when 
a ship comes from a country which is infested with typhus fever, to make excisions 
of the skin. The pieces can be embedded in paraffin, and all tests made within 
twenty-four hours. 

J. J. Eller: I should like to add one point in regard to ulcerations of the 
mouth and penis. Clinical diagnosis is difficult in only a few cases of ulcers of 
these areas. In the mouth a chronic ulcer may be due to tuberculosis, syphilis or 
carcinoma, and the only way in which one can make a reasonably positive diag- 
nosis is by studying sections microscopically. A section should be taken close 
to the border, because if it is not, one may make an incorrect pathologic diagnosis 
of granulation tissue, which means nothing; the same thing applies to ulcers of 
the penis. Chronic penile ulcers may be due to syphilis, tuberculosis, carcinoma 
or granuloma inguinale. It is important here, also, to take the section along with 
what is apparently a small piece of healthy tissue in order to have a fair chance 
of getting a correct diagnosis by microscopic study. 

Paul Klemperer: It might be interesting to mention a case of mild typhus 
known as Brill’s disease, in which I found the characteristic lesions of typhus. 

Harrison S. Martland : What impresses me most about Dr. Highman’s 
paper is that as a dermatologist, he frankly admits that there are any number 
of skin diseases that cannot be distinguished from one another by histologic 
sections alone. He has not once spoken of the ubiquitous plasma cell. This is 
indeed an advance. 
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Walter J. IIighman: I do not know anything about the lesion of typhoid 
fever examined under the microscope; I have never seen it. 

I appreciate what Dr. Eller said, but I mentioned that diagnosis of tumor 
is the one instance in which one is more certain of the diagnosis under the 
microscope than clinically, and I did not think that the details concerning tumors 
or the aforementioned plasma cells, which have been so widely press-agented, 
would be interesting. 

A Differential Silver Stain. George F. Laidlaw. 

Slides were exhibited showing that in normal skin fixed in Bouin’s fluid (glacial 
acetic acid, 20; solution of formaldehyde, 100; saturated solution of picric acid, 
300), the stain differentiates the epithelial cells from the cells of mesodermic 
origin. Surface cpithelia and the epithelia of the hair follicles and of the sebaceous 
and sweat glands are silver positive. Fibroblasts, smooth muscle cells and the 
endothelia lining the vessels arc invisible; they are silver negative. Collagen is 
purple or red; the argyrophil reticula remain outlined in black. 

Tumor cells retain the silver-positive or silver-negative features of the cells 
from which they spring. In papilloma, adenoma and epithelioma, the epithelial 
cells are positive; the fixed mesodermal cells of the interstitial tissue are silver 
negative. In fibroma, lipoma, angioma and myoma, all cells are negative. 

Sarcoma presents a further differentiation which agrees with Menetrier’s 
classification of sarcomas as sarcoma of the structural tissues and sarcoma of 
the blood-forming organs. The cells of the structural tissues, fibrous tissue, bone, 
smooth muscle and vessel endothelia are silver negative; fibrosarcoma, angio- 
sarcoma and osteogenic sarcoma are silver negative also. In tbe blood-forming 
tissues, the bone marrow, tbe spleen and the lymphatic tissue, the parenchyma cells 
are silver positive; and the tumors arising from them are silver positive also. 
The cells of metastases retain the features of the primary growth. 

Tissue fixed in solution of formaldehyde presents this differentiation, but not 
so constantly. There is a curious and constant difference between the two fixatives. 
In epithelia fixed in Bouin’s fluid, the cytoplasm stains but the nuclei remain 
colorless; in cells fixed in solution of formaldehyde, the nucleus takes the stain 
but the cytoplasm is colorless. 

TECHNIC 

1. Fix the sections in Bouin’s fluid for three days. 

2. Embed in paraffin or celloidin, or make frozen sections. 

3. Stick paraffin sections on the slide with Masson’s gelatin glue and harden 
in hot solution of formaldehyde fumes ; otherwise, they float off in the hot alkaline 
silver. 

4. After removal of the paraffin, wash in running water for twenty minutes 
to remove the picric acid. 

5. Mordant with the Mallory bleach : (a) I per cent tincture of iodin, three 
minutes , rinse in tap water ; (b) 5 per cent sodium hyposulphite, three minutes ; 
rinse in tap water; (c) 0.25 per cent potassium permanganate, three minutes; rinse 

m , ap ^ vat er ; (rf) 5 per cent oxalic acid, three minutes ; wash well in running 
water for ten minutes. 

6. Immerse in distilled water; change three times within five or ten minutes to 

sure clean slides entering the silver solution. 

. Del Rio-Hortega’s lithium silver augmented to 10 per cent. 

mi t ^ t! r St ° Ck solution in the oven to 50 C. and stain in the oven for five 
."r 5 / • Asan econ omic measure, the same silver solution may be used many 
omes, being filtered before use. 

S. Rinse with distilled water. 

ininutes° ,Ut '° n -formaldehyde, 1 per cent; flood the slides several times for five 

10. Rinse with distilled water. 



364 


ARCHIVES OF PATHOLOGY 


11. Immerse in yellow gold chloride, 1 : 500, at room temperature for ten 
minutes; the gold solution may be used many times until it becomes pale. 

12. Rinse with distilled water. 

13. Pour oxalic acid, 5 per cent, on slide and leave for ten minutes. 

14. Rinse with distilled water. 

15. Pour sodium hyposulphite, 5 per cent, on slide and change as often as it 
becomes turbid for ten minutes. 

16. Wash well in running water for ten minutes. Counterstain if desired and 
mount in balsam. 

Masson’s Gelatin Glue . — Dissolve a bit of sheet gelatin 0.5 cm. square in 20 cc. 
of distilled water, warming over the flame. Place a row of clean slides on the 

warm plate at 45 C. Filter a large drop of gelatin solution on each slide and 

float the section on it. When the section spreads, stand the slide upright to drain, 
blot with absorbent paper and place immediately in the 45 C. or 50 C. oven, leaving 
an open dish of solution of formaldehyde in the oven. In thirty minutes, the 
sections are ready for staining with hematoxylin or the aniline dyes; for silver 
staining, it is better to leave the sections in the hot solution of formaldehyde 
vapor for several hours or overnight. 

Ten Per Cent Lithium Silver (Modified Hortcga ). — To make 120 cc. in a 
250 cc. glass stoppered graduate, dissolve 12 Gm. of silver nitrate, chemically pure, 
in 30 cc. of distilled water. Add 220 cc. of saturated solution of lithium carbonate, 
chemically pure, in distilled water. Shake well; let settle to about 70 cc. of 

precipitate; wash well with distilled water three or four times. After it has 

settled to about 70 cc. of precipitate, decant the wash water and add aqua ammoniae 
fortior, shaking constantly until the fluid is almost clear. Add distilled water 
to 120 cc., shake and filter into a brown glass-stoppered stock bottle. The solu- 
tion keeps for many months; it is so strong that a slight precipitate of silver is 
negligible. Ordinary filter paper is apt to turn brown and discolor the solution 
while filtering. Use Whatman filter paper no. 40 or 42 or Schleicher and Schull, 
no. 589. 

This technic is a modification of Del Rio-Hortega’s connective tissue stain, 
which has been popularized in this country by Foot. The writer’s modifications 
are the increase of the silver to 10 per cent; the use of the Mallory bleach as a 
mordant for silver on tissue fixed in Bouin’s fluid, and the intercalation of oxalic 
acid between the gold and the sodium hyposulphite. A more detailed account 
of the technic appears in the American Journal of Pathology for May. 

DISCUSSION 

Alfred Plaut: How does the nevus cell act? 

George F. Laidlaw : Silver differentiates two kinds of nevus cells which, 
in a general way, agree with Masson’s hypothesis of a double origin, the one 
from the Schwann cells and the other from the epithelium. As Masson pointed 
out, the common nevus cells occur in the form of clusters and nucleated bands 
enclosed in a thin sheath of collagen. These cells are silver negative like the 
Schwann cells from which they are supposed to be derived. In the upper part 
of many nevi are found larger cells resembling epithelia or spindle and stellate 
forms like chromatophores ; these cells are supposed to spring from the epithelium 
and, like the epithelia, they are silver positive. Further than this, I have not gone. 

Paul Klemperer: I wish to express my admiration for this work, because 
I feel that it is full of possibilities for the pathologist. If it actually works and, 
knowing Dr. Laidlaw, I have no doubt that it will, it will give us an opportunity 
to decide several morphologic questions which so far it has not been possible to 
settle. For instance, the origin of the small thymic cells can be decided, whether 
mesenchymal or epithelial in nature. It will be possible to decide whether the 
so-called alveolar epithelium of the lung is actually epithelial or mesenchymal in 
nature. I think that the work is of the greatest importance and that it should 
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be t ake» up a, once in ti"« 

so calkd endotheliomas of the skin are epithelial in ongtn. I would l,ke to ask 

about the behavior of the reticulum cell; is it positive to silver. , 

H S Martland: I feel the same as Dr. Klemperer does about Dr. Laidlaw s 
painstaking work. Are the histiocytes of the reticulo-endothelial system positive. 

George F. Laidlaw: I am not ready to say much about endothelioma It 
is a debatable subject requiring much more study and material. I have not ha 
the opportunity to stain an endothelioma of the skin. 

H. S. Martland: What about the Dorothy Reed cell in Hodgkins disease? 
Is it positive? 

George F. Laidlaw: Yes. 

Walter J. Highman: Have you made any comparative studies with mycosis 
fungoides ? 

George F. Laidlaw: No. 

Paul Klemperer: Is it possible to use this stain with old material which 
has been fixed in solution of formaldehyde? 

George F. Laidlaw: Yes. 


Multicentric Basal Cell Epithelioma: A Possible Clinical Entity. 
Paul Gross (by invitation). 


After a brief reference to the literature, especially the work of Jadassohn 
and Graham Little, Henry Janeway’s article on the early stages of epithelioma 
was mentioned as the first which associated the clinical picture of superficial 
basal cell epithelioma with the histologic picture of multicentric basal cell 
proliferation. 

A short summary was given of the essential clinical features of this condition, 
which so frequently resembles some other superficial dermatosis. For the proper 
conception of histologic peculiarities, the author considered the long duration of 
the lesions of importance. 

The trunk is the favorite location. Multiplicity is not an essential require- 
ment for diagnosis. The clinical resemblance to Bowen’s precancerous dermatosis 
is mentioned. 


With the aid of lantern slides of sections from three patients observed by the 
author during the last three years, the histology was described and discussed. 

The characteristics are found in multicentric epithelial budding, which is made 
up of undifferentiated basal cells and is usually derived and in continuity with 
the basal cell layer of epidermis, but in one slide an identical proliferation was 
demonstrated from the lower portion of a follicle. 


The author was greatly interested in the frequent occurrence of slits and 
large spaces which surround these basal cell proliferations and are lined by dense 
connective tissue; but he did not feel justified in following Lipschutz, who inter- 
pretea them as preformed lymphangiectatic spaces. 

Infiltration in the cutis with lymphocytes and plasma cells was found in all 
sections. Finally a slide was demonstrated, showing the transformation of a 
multicentric epithelioma into a typical reticular basal cell cancer. 

In discussing the histologic observations and the interpretation bv difWnf 
authors, the author felt that a certain relationship, even histSogiSlv seemedtn 
exist to Bowen’s precancerous dermatosis TLf> • & - ’ corned to 

both conditions are precancerous or true -ihtra-epidermal cancers' 15 and b^both 
a nevoid preformation seems to be probable. s ’ and ln both 
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Pulmonary Stenosis in an Adult with Bacterial Endocarditis. Louis 
Faugeres Bishop, Louis Faugeres Bishop, Jr., and S. G. Wallace (by 
invitation) . 

History . — A woman, aged 32, was seen first on March 12, 1925. She stated 
that she had always suffered from dyspnea on exertion which for the past year 
had increased in severity. She also suffered from asthenia and insomnia. 

She gave a history of measles, mumps, chickenpox, pneumonia and severe 
scarlet fever in childhood. She was reported to have had heart trouble at 1 year 
of age. At 14 years of age she had “rheumatism.” She had a chronic cough, 
but no expectoration or hemoptysis. Her appetite had always been poor. The 
menstrual history was irregular. Her marital history disclosed one normal 
pregnancy; her husband died of tuberculosis. 

Physical Examination . — The patient, a blond, was thin and pale. The veins of 
the neck were distended. The heart was moderately enlarged; the apex was 
visible outside the nipple line, with marked visible apical pulsation and definite 
thrill over the mitral area. The cardiac rhythm was regular; the rate was 92. 
A loud, blowing systolic murmur was heard over the entire precordium, most 
marked over the pulmonic area, transmitted to the left, and an occasional pre- 
systolic murmur was heard over the mitral area. The blood pressure was systolic 
110, diastolic 70. The liver was palpable 2 fingerbreadths below the costal margin. 

The blood count showed 6,300,000 red blood cells ; hemoglobin, 70 per cent ; 
white blood cells, 8,000. The blood chemistry was normal. The Wassermann test 
of the blood was negative. The urine showed nothing. 

The electrocardiogram showed a normal sinus rhythm; normal conduction time, 
and a marked right ventricular preponderance; the P wave was abnormally large; 
there was an inverted T wave in leads II and III. 

Course . — In 1927 the patient went to California and led a restful, outdoor life, 
but her cardiac reserve decreased. She returned in February, 1928, with increased 
dyspnea, rapid pulse, nervousness and a hacking cough. Examination in March, 
1928, showed that the spleen and liver were palpable, and they became enlarged 
progressively in spite of continued rest at resorts. In September, 1928, she 
returned to New York. On examination, the mucous membranes were pale; 
petechiae were present in the right conjunctiva; the spleen was palpable almost 
to the umbilicus, and was hard and firm ; the liver was palpable 2 fingerbreadths 
below the costal border. The cardiac examination showed no change. The 
temperature ranged between 100 and 104 F. A blood count showed 3,950,000 
red blood cells, 60 per cent hemoglobin and 6,500 white blood cells. A blood 
culture was negative. The urine showed many red blood cells and a few granular 
casts. 

The patient became progressively more anemic and more septic. Edema 
appeared in the legs and vulva and spread to the back. She complained of cough, 
epistaxis and occasional bloody diarrhea. A purulent vaginal discharge and 
petechiae over the body appeared. In November, she became stuporous and 
irrational, and died suddenly on December 2. 

Autopsy . — The pericardium bulged slightly; it contained 40 cc. of fibrinous, 
flaky serum; the visceral and parietal layers showed shaggy, hairlike exudate, 
and some easily broken adhesions. The heart weighed 260 Gm. The right chamber 
was greatly enlarged, the apex being formed by the right ventricle. The right 
auricle was markedly distended and hypertrophied. The posterior auricular wall, 
near the orifice of the coronary sinus, had two saccular adhesions ; nodular thicken- 
ings and nodules were also found. The right ventricle was greatly hypertrophied, 
with marked endocardial thickening. The pulmonary valve showed long, grayish 
vegetations. • The left ventricle appeared normal. The myocardium, on section, 
showed irregular areas of fibrous change. The aortic cusps showed some 
calcification. ' - 

The lungs were congested posteriorly, with areas of partially consolidated tissue. 
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The spleen weighed 900 Gm. It was a dense purplish red, cut easily, and showed 

many follicles and no infarcts. , . , , 

The liver weighed 2,000 Gm., was dense and firm, and had a marked nutmeg 

PP The kidneys were normal in size and were dark purple, with mucus-like dots 

scattered through the zone glomeruli. . , , . . , 

The condition was diagnosed as lobar pneumonia, glomerular nephritis, chronic 
passive congestion of the spleen and liver, fibrinous pericarditis and myocardial 
fibrosis. 


DISCUSSION 

C. de la Chapelle : This is an interesting <md unusual case, and adds another 
one to the list of cases of congenital pulmonary stenosis associated with bacterial 
endocarditis. Judging by its gross appearance, it looks like a typical lesion of 
Streptococcus viridans endocarditis. The presence, however, of fibrinous peri- 
carditis in Streptococcus viridans infection is unusual, about 0.5 to 1.5 per cent 
of the cases being associated with a pericardial lesion. Another unusual thing 
about the specimen, and which, is often found in this valvular type of pulmonary 
stenosis, is the absence of associated congenital cardiac anomalies, especially a 
patent interventricular septum. In this case one would expect to find none of 
these other congenital anomalies, because of the relatively long life enjoyed by 
this patient. 

William C. von Glahn : I have had no experience with pulmonary stenosis 
of the congenital type. I should like to ask what organism was recovered. 

Harrison S. Martland: Could not the endocarditis in this case be best 
classified as subacute bacterial of the indeterminate group of Libman? Such 
cases are frequently complicated by a pericarditis and give the vague bacteriologic 
manifestations seen in this case. 

Louis Faugeres Bishop, Jr.: I showed this patient to Dr. Libman, who 
told me that undoubtedly the condition must have passed through the indeterminate 
stage. On what grounds he -based that I am not sure. The two blood cultures 
were negative. A Gram-Weigert stain was made, the vegetations being crushed, 
which showed what looked more like a round staphylococcus than Streptococcus 
viridans. The stain was unsatisfactory, and although some care was taken with it, 
it was not possible to determine the organisms. I understand that one should' 
use not only the Gram-Weigert stain, but some of the others in order to bring 
out the organisms. 
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Leiirbuch der entwicklung des Menschen. Von Dr. Alfred Fischel, 
O. Professor der Embryologie und Vorstand des Embryologischen Institutes 
der Wiener Universitat. Mitt 668 Z. T. Farbigen Abbildungen. Price, 86 
marks. Pp. 822. Berlin: Julius Springer, 1929. 

It is well recognized that many of the earlier stages of development of man 
are imperfectly known. The inclusion of earlier phases of the development of lower 
organisms not only fills the gaps in the knowledge of human embryology but at the 
same time serves to simplify many of the complexities encountered in human 
development. It is indeed a happy combination to find a text in which the general 
features of development receive adequate attention. Special topics are introduced 
to illustrate the various ramifications of the problem, and the details of human 
development are combined in one attractively printed volume, replete with excellent 
and wisely chosen illustrations. Professor Fischel’s book is one of the most 
successful attempts to realize these ends that has recently appeared. 

The interesting 15 page introduction and historical sketch of the develop- 
ment of the subject of embryology is followed by a discussion of general embryology 
of 250 pages (part 1), and an account of human organogeny of 550 pages (part 2). 
The arrangement of material is excellent; the stages of development are taken 
from the better known animal forms; the general principles of embryology are 
discussed in the proper place to make a coherent story of development; the illus- 
trations are wisely chosen and beautifully executed. 

The germ cells as the logical beginning of development are treated as dynamic 
elements. Their morphology and development concern live cells the activities of 
which are conditioned by certain physiologic states within and without the cells. 
They have a limited life and fertilizing capacity. The atypical cells are considered, 
and the inter-actions of the normal gametes in zygote formation is followed for' 
different forms. Fertilization is both a means for the transmission of parental 
inheritance to the new organism and a means of initiating development. Chromo- 
some behavior, the principles of genetics, parthenogenesis, polyspermy and the 
physicochemical changes following initiation of development receive attention. The 
general problems of organization, localization, and the prospective potencies of 
parts take the student below the surface of mere descriptive detail. Cleavage, 
germ-layer formation and the early appearance of the embryo are treated in a 
comparative manner with many illustrations coming from invertebrates but more 
attention centered on an ascending series of vertebrates including the lower 
chordates (amphioxus), amphibia, reptilia, apes and lower mammalia. The develop- 
ment of such a series of individual forms leads logically to the known or hypothetic 
similar stages in human development. A discussion of complete and incomplete 
twinning in different animals, and double human monsters, serves to further 
demonstrate developmental capacities. The formation of the embryonic mem- 
branes and delimination of the embryos of many species is logically followed by a 
description of the earliest human embryos and by the problems of implantation and 
placentation. The description of the human membranes and placenta is again 
proceded by descriptions of these structures in lower mammals. 

In part 1 the author has interspersed sufficient interpretation and philosophic 
deduction with demonstrations of fact to build up a well rounded presentation of 
the general features of development; the comparative development of different 
animal forms serves admirably to demonstrate these general features, and at the 
same time the account contains a great deal of detail for the development of the 
individual species. Under each separate topic of discussion the general develop- 
ment serves to introduce either the known or hypothetic condition of the develop- 
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, __ Aat i v tr ,, - q ses references to original sources, especially in 

mrt 1° A^good bibliography would greatly enhance the value of the book for 
bSh the general and the special student. Many questionable statements cannot be 
referred to the original source for whatever special condition may have Justifie 
the statement. Some errors occur, but this is perhaps to be expected in a f 

edition. , , 

Part 2 is concerned entirely with human organogeny. The development of the 
different germinal layers is followed from very early embryos, through the orign 
and development of the different organs. In some cases, more advanced differ- 
entiation of the organ substance is given, and even more attention to the later 
histogenesis would have been a distinct addition but perhaps beyond the scope 
intended for one volume. One of the more outstanding omissions of human develop- 
ment is that of the circulatory system, in particular the development of the post- 
caval system. Despite the completeness of the work of McClure and Butler (19-5) 
on the development of the postcava in man, Fischel has illustrated the development 
only by schematic diagrams based on older and incomplete accounts. 

The book is more complete in the general phases of development and the 
specific development of man than most treatises on embryology. For many it will 
be regretted that more attention was not given to malformations arising in 
embryonic development, as these find their explanations in peculiarities of develop- 
ment of certain parts. The most severe omission, to the special student, is 
undoubtedly that of a bibliography. 

The Kahn Test — A Practical Guide. By R. L. Kahn, Sc.D. Price, §4. 

Pp. 201. Baltimore: Williams & Wilkins Company, 1928. 

In presenting the technic and fundamentals of the Kahn test in a well planned 
volume of about 200 pages including an up-to-date bibliography, Kahn has filled 
a need. His earlier volume, “Serum Diagnosis of Syphilis by Precipitation" deals 
largely with the historical and developmental phases of the test. As such it is 
well supplemented by this recent book. In the first place, much of the material 
presented in this book will be of value to those students of serologic problems 
who are eager for an understanding of the fundamental principles on which the 
Kahn test is based. At the same time the book fills the need of the serologic 
worker by giving precise directions for the various procedures in dealing with 
serum and spinal fluid, to each of which a chapter is devoted with a brief dis- 
cussion of clinical interpretation. Although there is a certain amount of repetition 
of detail, outline form is frequently used, and numerous illustrative and sum- 
marizing tables are included. 

Of particular interest to the serologist is the chapter on antigen standardization. 
In connection with this problem, Kahn has made an especially significant contribu- 
tion. He introduces the use of a special sensitizing lipid extract, and presents 
experimental evidence for the quantitative dependence of antigen sensitiveness with 
syphilitic serum on the proportions of two types of lipid extracts in the antigen 
and the total concentration of lipids present. Practical application of this observa- 
tion makes possible the correction of antigens with varying degrees of sensitiveness 
to the uniform "standard” sensitiveness required by the Kahn test. The same 
principle is also used in correcting “sensitized” antigens. 

th £ U ltr * d i UCt ° ry chap , ter ’ consistin S of sixty-four pages of text, tables and 
own^U m eS 5 n -° V f Step , toward translating the detailed studies on his 
own test from the particular to the more general. Presented in a manner tbit 



370 


ARCHIVES OF PATHOLOGY 


Surgical Pathology. By Cecil P. G. Wakeley, F.R.C.S. (Eng.), F.R.S. 

(Edin.), and St. J. D. Buxton, M.B., B.S. (Lond.), F.R.C.S. (Eng.). 

Price, §12.50. Pp. 904, with 392 illustrations. New York: William Wood 

& Company, 1929. 

This book is intended to “put forward such an account of the pathological side 
of surgery as may help readers with their clinical work” and to help the under- 
graduate student, particularly in the study of specimens in the museums. There 
are seventy-five chapters dealing with a great variety of topics, ranging from 
bacteriology to shock, but for the most part with special descriptive pathologic 
anatomy. The presentation of the various subjects is brief and more in the way 
of succinct summaries or cataloguing of more or less generally accepted items 
of knowledge with avoidance of discussion of underlying principles, conflicting 
theories and unsettled questions. In many cases the chapters are so brief as to be 
of little significance except possibly by way of introduction to more comprehensive 
discussions. This is true particularly of the chapters dealing with bacteriology, 
infection and immunity, which consist of nine pages ; inflammation, of eight pages ; 
wounds, of five pages ; erysipelas, of one-half page and tuberculosis of six pages. 
Giant-cell tumors of the bone are described (too briefly) under the name of 
myeloma, and the statements in the two places in which these growths are con- 
sidered do not agree. Myeloma as ordinarily understood is discussed under the 
term myelomatosis. So-called carcinoid of the appendix, carcinoma of the prostate, 
melanoma and endometriosis are mentioned merely as examples of conditions that 
are not described fully enough. For the most part the illustrations are well selected, 
and many of them are original. A large number is credited to the British Journal 
oj Surgery. In the case of figures 91, 92 and 93 it is not possible to discover 
the letters referred to in the descriptive legends. The book will be of use as a 
guide in the laboratory and museum, but it in no sense can take the place of 
standard works on pathology. The most valuable part lies in the illustrations. 
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In a previous contribution on the subject of round cell infiltrations 
in polioencephalitis and acute epidemic encephalitis , 1 we were able to 
demonstrate that the vast majority oi the infiltrating elements in the 
adventitial spaces, as well as those encountered in the extravascular 
territory, are constituted of emigrated lymphocytes, large mononuclears 
(monocytes) and homoplastic derivatives of the emigrated cells. It was 
pointed out that in none of the cases investigated was there any evidence 
of a cytogenic activity on the part of the fixed adventitial connective 
tissue or of vascular endothelium sharing in the production of the peri- 
vascular infiltrations. It was also shown that the emigrated lymphoid 
cells, after extravasation, varied in their behavior. Some of them 
remained unchanged as lymphocytes and large mononuclears ; others 
differentiated into either polyblasts, macrophages or compound granular 
cells, and occasionally into plasma cells, the polyblasts being the prevail- 
ing cell type into which they were transformed. 


REVIEW OF LITERATURE 


DERIVATION OF INFLAMMATORY MONONUCLEAR CELLS 

Since the writing of our last paper, several interesting contributions 
have been made on the specificity and the alleged cytopoietic activity of 


* Submitted for publication, May 3, 1929. 

* Read before the Forty-Fifth Session of the American Association of 
Anatomists, Rochester, N. Y., March 27, 1929. 

-■■'From the Department of Anatomy of the New York University and 
Bellevue Hospital Medical School and the Neuropathologic Laboratory of the 
Mt. Sinai Hospital, New York. 

* This work was aided by a grant from the Committee on Scientific Research 
of the American Medical Association. 


r N ' , A - and GloblIS ' J- H - : So-Called Small Round Cell Infiltra- 

S)1927 C<Vhal,t,S a ' Kl AcUtC Epidemic Encephalitis, Arch. Path. 4; 692 
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the vascular endothelium. Thus, the contention of Foot and Herzog, 
that carbon laden endothelial cells may desquamate from the lining of 
small blood vessels and capillary tubes and become free ameboid cells, has 
been proved to be unwarranted by Lang 2 and by Stilwell . 3 The latter, 
repeating Herzog’s experiment on the living frog, noted that the carbon 
par tides passing through the fixed endothelium were taken up by 
adjoining mononuclear cells, which thereupon differentiated into free 
ameboid polyblasts. Lang 4 came to a similar conclusion in his studies 
on the inflammatory reactions of the connective tissue and the omentum 
in rabbits that had received intravenous injections of india ink. Earlier, 
in explants of lung inoculated with tubercle bacilli, Lang 5 6 observed 
that the dust cells, i. e., macrophages or epithelioid cells, took their origin 
not from the capillary endothelium but from small interlobar septal 
histiocytes. 

Recently, Foot 0 retracted his views on the endotheliogenous deriva- 
tion of large mononuclears. Lewis , 7 on using a supravital staining 
technic in the study of sterile inflammations of the deep fascia of the 
rat, found no evidence that mononuclears and macrophages are derived 
either from endothelium or connective tissue. 

Clarke and Clarke , 8 studying the living cells and tissues in the trans- 
parent tail fin of amphibian larvae, stated that a desquamation of lym- 
phatic endothelium occasionally took place, but that the process was “in 
no sense a proliferation of endothelium to form free leukocytes and 
wandering cells.” They concluded, “In none of our observations on the 
normal growth of lymphatic and blood capillaries and on their behaviour 
under experimental conditions, such as inflammation, did we see the 
slightest evidences for the formation of ‘endothelial leucocytes.’ ” 

2. Lang, F. : Role of Endothelium in the Production of Polyblasts (Mono- 
nuclear Wandering Cells) in Inflammation, Arch. Path. 1:41 (Jan.) 1926. 

3. Stilwell, F. : On the Phagocytic Capacity of the Blood Vessel Endothelium 
of the Frog’s Tongue and Its Presumed Transformation Into Wandering Cells, 
Folia haemat. 33:81, 1926. 

4. Lang, F. : Ueber Gewebskulturen der Lunge, Arch. f. exper. Zellforsch, 
2:93, 1926. 

5. Lang, F. : The Reaction of Lung Tissue to Tuberculous Infection in 
Vitro, J. Infect. Dis. 37:430, 1925. 

6. Foot, N. C. : Studies on Endothelial Reactions, etc., Am. J. Path. 3:413, 
1927. 

7. Lewis, W. H. : Macrophages of the Deep Fascia of the Thigh of the Rat 
in Spreads Supravitally Stained with Neutral Red and with Janus Green, Tr. 
Am. A. Anatomists, 42nd session, New Haven Anat. Rec. 32:215, 1926; Macro- 
phages in Sterile Inflammation of Deep Fascia of the Rat, ibid. 32:215, 1926. 

S. Clarke, E. R., and Clarke, E. L. : On the Failure of Endothelial Ce3Is, 
Even After Desquamation, to be Transformed into Wandering Cells, with Obser- 
vations on the Nature of Endothelium, Anat. Rec. 36:357, 1927. 
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Recently, Bloom , 0 a former assistant of Maximow, in an extensive 
treatise on the monocyte, categorically denied a histiocytic, especially a 
reticulo-endothelial, origin of the monocyte. His work was based on 
the monocytosis experimentally produced in labbits by infection with 
Bacillus monocytogenes and by injections of india ink, lithium carmine 
and saccharated iron oxide. In his investigations, he used supravitally 
stained smears of blood and of various organs, wet fixed smears of 
blood and of organs and sectioned material. He admitted a transforma- 
tion of fixed embryonic reticulum cells into free macrophages, but 
insisted that these were not identical with monocytes. Differentiation 
of the latter proceeded from lymphocytes within the blood vessels, 
especially those of the spleen and the liver. ’I he monoblast, as a specific 
stem cell (Ferrata, Sabin, Witts and Webb), does not exist. In his own 
words, “I have never observed any evidence of the direct transformation 
of any fixed cells, be they fibroblast or reticulum or endothelial cells of 
embryonic or mature nature into monocytes.” 

On the other hand, there is a notable array of recent investigations 
that reaffirm the endothelial activity. Thus, according to Oeller and 
Toppich, vascular endothelium is activated cytogenetically after anaphy- 
lactic shock. Oeller 9 10 maintained that in guinea-pigs rendered allergic 
through the injection of chicken erythrocytes, subsequent intravenous 
injections of antigen produced an intense and almost immediate (in from 
fifteen to thirty minutes), largely amitotic proliferation of the vascular 
endothelium in the lungs and other organs, the products being free 
ameboid cells, of which many differentiated into granulocytes. 

A similar behavior of the vascular endothelium in guinea-pigs after 
intratracheal and intravenous injections of tubercle bacilli was described 
by Toppich . 11 Recently, Sabin, Doan and Cunningham , 12 by using the 
supravital technic on films of living cells, which were obtained by punc- 
tures of the spleen and the peritoneum of the living rabbit, and on 
spreads from the omentum and subcutaneous tissue, were able to detect 


9. Bloom, W. : The Origin and Nature of the Monocyte, Folia haemat. 
37:1, 1928; The Relationships Between Lymphocytes, Monocytes and Plasma 
Cells, Folia haemat. 37:63, 1928. 

10. Oeller, H.: Die funktionelle Bedeutung der Gefasswandzellen bei akuten 
Infcktionen, Med. Klin. 19:97, 1923; Experimcntelle Studien zur pathologischen 
Physiologie des Mesenchyme und seiner Stoffwechselleistungen bei Infektionen 
Krankheitsforschung 1:28, 1925. 

H. Toppich, G.: Die zellularen Abwehrvorgange in der Lunge bei Erst und 
Yiedcrinfektion mit Tuberkelbazillen, Krankheitsforschung 2-15 1925' Die 

Wclmsch .n' 74 35^1 927, Gef5sSW * nden und Bindegewebe, Mhnchen.’ med. 

nf pi Sabin > D°an, C., and Cunningham, R. : Discrimination of Two Types 
> Phagocytic Cells in the Connective Tissues by the Supravital Technique 
Contrib. Embryol., 82, Carnegie Inst., Washington 16:125 1925 Q ’ 
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two distinct types of phagocytic cells, viz., clasmatocytes and monocytes. 
The former, they contended, were derived from the endothelium, mainly 
that of the spleen. They added, however, that “whether there is a 
widespread origin of clasmatocytes from the endothelium of the periph- 
eral capillaries is not yet certain.” 

Mcjunkin, 13 on the basis of phagocytosis of india ink in vitro, perox- 
idase staining of smears and sections with benzidine, supravital staining 
with neutral red and injections of india ink, distinguished three types of 
phagocytes: (1) monocytes or benzidine-positive mononuclears, which 
are present in the blood, the bone-marrow and the spleen only; (2) 
lympho-endotheliocytes, benzidine-negative, which arise from the lym- 
phatic reticulo-endothelium and are normally present in the blood stream ; 
(3) hemendotheliocytes, benzidine-negative, which are normally absent 
in the circulation, hut which appear under pathologic conditions, and 
which arise from the endothelium of capillary blood vessels. 

Di Gugliehuo 14 noted in the peripheral blood of patients with acute 
erythremia and streptococcemia large numbers of “endothelial phago- 
cytes.” These cells were distinct from monocytes and hemohistiocytes. 
They phagocytosed bacteria and showed mitotic proliferation. In his 
opinion, the vascular endothelium was responsible for their genesis and 
because of this he regarded their presence in large numbers in the 
circulating blood as warranting the term “endotheliosis.” Di Guglielmo, 
describing the histologic changes observed in smears and sections of 
bone-marrow, spleen and liver in cases of erythremia and septicemia, 
maintained that in both conditions there was prevalent a generalized 
hypertrophy and hyperplasia of the reticulo-endothelial system, and that 
vessels of the lungs and kidneys exhibited hypertrophy and detachment 
of vascular endothelial cells, which, when free in the lumen of the 
vessels, acquired a phagocytic function. The author contended that since 
they were morphologically identical with those observed in the peripheral 
blood, the cytopoietic and functional activity of the vascular endothelium 
is general and hence it should be regarded as part of the reticulo- 
endothelial system. 

Fontana, 13 in his extensive monograph on endocarditis lenta, main- 
tained that in 39 per cent of the cases investigated by him the first drop 
of peripheral blood obtained soon after rubbing an area punctured 

13. Mcjunkin, F. A.: Identification of Three Types of Mononuclear Phago- 
cytes in the Peripheral Blood, Arch. Int. Med. 36:799 (Dec.) 1925. 

14. Di Guglielmo, G. : La patologia e la clinica del sistema reticolo-endoteliale, 
Haematologica 7:481, 1926. 

15. Fontana, F. : Ricerche su di uno speciale reperto ematologico nella endo- 
cardite lenta e su reperti affini in varie altre condizioni, Haematologica 7:271, 
1926. 
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(notably in the ear region) showed the presence of endothelial and 
lymphocytoid cells, which frequently showed phagocytic properties. 
Successive drops contained fewer of these structures and when no 
rubbing preceded the procuring of blood, they were sparse or entirely 
lacking. They commonly occurred in ratios varying from 0.5 per cent to 
18.2 per cent, hut sometimes attained a ratio of 34.3 per cent. In similar 
preparations of blood from twelve normal persons and from ninety-eight 
patients with diseases other than endocarditis lenta, the endothelial ele- 
ments were extremely sparse and more often lacking entirely. Their 
presence in a relatively high ratio in endocarditis lenta was believed to be 
pathognomonic of this disease. The proliferation and desquamation of 
the peripheral capillary and precapillary endothelium was thought to be 
their source of origin. 

Schilling, 10 on the basis of transitional stages between histiocytes and 
monocytes in the blood in cases of endocarditis lenta and monocytic 
leukemia and on that of identical negative oxydase reactions and phago- 
cytosis in the two cells, derived the monocytes from the stellate Kupffer 
cells of the liver. 

Esposito, 17 studying twenty cases of typhoid fever, encountered a 
limited number (from one to three, or 0.5 per cent) of circulating 
“reticulo-endothelial” elements. Previous rubbing of the area from 
which the blood was taken (ear), however, did not increase their ratio 
(Fontana) and hence he concluded that a local origin of the structures 
from vascular endothelium is highly improbable. 

Capocaccia, ls with repeated massive injections of trypan blue and 
oxy-saccharate of iron oxide into rabbits and guinea-pigs, obtained a 
monocytosis, the endothelial forms of which he assumed to be products 
of vascular endothelium. 

According to Masugi, 10 a pupil of Aschoff, an initial storing of 
colloidal substance causes a proliferation of the reticulo-endothelial 
system, but later when the entire system is actively storing, leading to 
a blockade, desquamation with formation of monocytes takes place. 
Mature, dye-storing histiocytes, however, never participate in the produc- 
tion of monocytes. 


16. Schilling^ V.: Der Monocyte in trialistischer Auffassung und seine 
Bedeutung im Ivrankheitsbilde, Med. Klin. 22:563, 1926. 

17. Esposito, A.: Sidle cellule reticolo-endoteliali nei sangue circolante dei 
Ufosi, Haemalologica 9:157, 1928. 


18 Capoeaccia, M. : L’apparato reticolo endoteliale ; le modificazioni del quadro 

T? amma !' - rattati C ° U injezi01li di trypanblau e di saccarato 

ossido di ferro, Haematologica 8:321, 1927, 

lpn 19 ^. Iasngi ’ M.: Ucber die Beziehungen zwischen Monozyten und Histiocy- 
ten, Beitr. z. path. Anat. u. z. allg. Path. 76:396, 1927. y 
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Claussen , 20 studying miliary tuberculosis of the kidneys in cows 
and pigs, found that the endothelial cells of the interlobular capillaries 
were (in addition to the histiocytes) participating in the formation of 
the epithelioid cells characteristic of the tubercles. 

The subject of so-called endotheliocytopoiesis became recently some- 
what more clouded by the amazing contentions of von Mollendorff , 21 and 
his students Koll 22 and Knake , 23 who asserted that fixed fibroblasts are 
mainly responsible for the genesis of the various types of the free cells 
found in inflammatory conditions. 

V on Mollendorff’s opinion is based on the observations made on the 
inflammatory reaction of loose connective tissue in mice and rabbits 
following subcutaneous injections of trypan blue. The loose connective 
tissue, in his opinion, consists of an abundantly meshed fibrocyte network 
containing numerous resting wandering cells. The latter are attached 
to the net by fine strands which, in inflammatory conditions may break 
and so release the cells, which transform themselves into macrophages. 
Tissue leukocytes, also, he said, are similarly generated from the net 
through vacuolization in the nuclei of fibroblasts and differentiation of 
cytoplasmic granules. In acute inflammations, a widespread breaking up 
of the net takes place with the resulting formation of many round cells 
(polyblasts). These in a large measure differentiate into polymor- 
phonuclears which soon undergo degeneration. A number of surviving 
large cell types (histiocytes) regenerate the syncytium by spreading out 
and by amitotic proliferation. The adventitial cells are not parent cells 
in the sense of Marchand, but represent simply a more or less torn 
portion of the fibrocytic net. Thus, von Mollendorff would consider the 
connective tissue as morphologically and biologically identical with that 
of the reticulo-endothelial system. 

Koll, using subcutaneous injections of Patentblau, noted that in mice 
the “inflammatory centers” showed an immediate degeneration of the 
original leukocytes, which was followed by a decided heteroplastic regen- 
eration of the leukocytes from fibroblasts by a rounding up of histiocytes. 
Two days later, changes in the newly formed leukocytes gave rise to 

20. Claussen : Untersuchungen fiber die Histogenese des Nierentuberkels, 
Virchows Arch. f. path. Anat. 266:456, 1927. 

21. Von Mollendorff, W. and M. : Das Fibrozyten-Netz im lockeren Bindege- 
webe seine Wandlungsfahigkeit und Anteilnehine am Stoffwechsel, Ztschr. f. Zell- 
forsch. u mikr. Anat. 3:503, 1926; Die ortliche Zellbiklung in Gefasswanden und im 
Bindegewebe, Munchen. med. Wchnschr. 74:135, 1927. 

22. Koll, W. : Bindegewebsstudien : II. Die Wirkung von Patentblau auf 
das Unterhautbindegewebe der Maus, Ztschr. f. Zellforsch. u. mikr. Anat. 4:702, 
1927. 

23. Knake, C. : Bindegewebsstudien : die Histio- und Leukozytenentstehung 
bei Tuschewirkung auf das lockere Bindegewebe des Kaninchens, Ztschr. f. 
Zellforsch. u. mikr. Anat. 5:208, 1927. 
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macrophages. But, in his conclusions, he said that “the role played by 
emigration in the increase of leukocytes was not investigated.” 

Knake maintained that in rabbits, after subcutaneous injections of 
india ink, dye-laden fibroblasts rounded themselves up and differentiated 
into histiocytes and round cells, both of which might develop into poly- 
morphonuclear leukocytes through a differentiation of eosinophil 
granules and a gradual liberation of carbon particles. At the beginning 
of the inflammatory process, the walls of the small veins showed a 
marked “transformation” into round cells ; in addition to the “completer” 
leukocytes, numerous intergrades were present. While he did not 
exclude the possibility of an emigration of leukocytes (which he regarded 
as still an open question), he favored a local origin of the inflammatory 
cells through differentiation and amitotic proliferation of fibroblasts. In 
respect to emigration, Knake stated, “Wie gross demnach wirklich die 
Anzahl der 'emigrierten’ Leukocyten ist, lasst sich vorerst nicht 
abschatzen.” (It cannot yet be estimated how large the number of 
emigrated leukocytes really is.) 

This view of von Mollendorff and his students as to the polyvalent 
hemohistiopoietic potencies of the fibroblasts has since received a decided 
and well merited check. Using von Mollendorif’s own technic, Maxi- 
mov' 24 conducted control experiments, compared his results with von 
Mollendorff’s original slides and concluded that “new facts were not 
discovered.” Subcutaneous injections of trypan blue or india ink 
revealed the familiar pictures of an inflammatory reaction to a soluble 
or a particulate foreign substance. Nothing was observed that could 
suggest the possibility of the origin of leukocytes from fibroblasts. 

More recently von Mollendorff, to substantiate his claim, conducted 
a series of experiments. In collaboration with Burger , 23 he separated 
the jugular vein from surrounding tissue, ligated it and then introduced 
various irritating substances. Sections of this vein were then explanted. 
Within an hour there resulted a strong leukocytosis in the wall and in 
perivascular spaces with a transformation of endothelium and vascular 
connective tissue elements into leukocytes. No difference was observable 
between cultured and noncultured sections. 

Gei lack and Joies, 0 repeating von Mollendorff’ s experiments, 
emphatically denied the latter’s contention. Irritants, such as lamb 
serum, turpentine or jequiritol III, were introduced into the jugular vein 


24. Maximow, A.: Morphology of the Mesenchymal Reactions, Arch. Path. 
4:567 (Oct.) 1927. 


25. Von Mollendorff, W.: Die ortliche Zellbildung in Gefasswanden und im 
tSmdegewebe, Mnnchen. med. Wclmschr. 74: 135, 1927. 


26. Gerlach, W., 
akutcn Entzundung, 


and Jores, A.: Die Herkunft der Exudatleukocyten bei der 
Virchows Arch. f. path. Anat. 267:551, 1928. 
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in guinea-pigs. After a double ligation, portions of the vein were inves- 
tigated at various intervals of from one to ten and three-quarter minutes ; 
others were expl anted. In both, the sequence of events was as 
follows : aggregation of blood cells, stagnation, marginal attachment of 
leukocytes to endothelium and subsequent emigration of these out into 
the tissue. Neither the vascular endothelium nor the constituents of the 
vessel wall gave rise to an exudate of leukocytes. Similar results were 
obtained in sensitized rabbits rendered aleukocytic through repeated sub- 
cutaneous injections of benzol-olive oil and in untreated rabbits rendered 
poor in leukocytes through subcutaneous injections of staphylococci, 
jequiritol I and turpentine. The excised tissues showed no evidence of 
a local origin of the leukocytic exudate. Their presence about the 
vessels and in the surrounding tissues (at times, marked) must he traced 
to hemic elements that reached the site of inflammation by diapedesis. 

Thus, the discussion as to the derivation of the inflammatory mononu- 
clear cells has, for the present, shifted from the endothelium to the 
fibroblasts, von M Ollendorff, attempting, as Maximow put it, “to revolu- 
tionize completely the dominant ideas on the morphology of local defense 
reaction.” 

HISTOLOGIC CHANGES IN SYPHILITIC DISEASES OF THE CENTRAL 

NERVOUS SYSTEM 

As material for our second paper on the small round cell infiltration, 
we have selected various types of syphilitic diseases of the central 
nervous system. 

Difficult and markedly polemic have been the steps leading to the 
present knowledge of the histologic changes in these diseases. Syphilis, 
in particular, came in for considerable discussion, because cases were 
frequently reported in which the important evidence of a preexisting 
primary lesion was either entirely lacking or not sufficiently substantiated. 
On the other hand, instances of known nonsyphilitic origin in which 
the clinical pictures simulated those of paresis were frequently mistaken 
for syphilis. Finally, the possibility of a co-existing nonsyphilitic «form 
of encephalitis in cases of known or doubtful syphilis was not sufficiently 
taken note of. 

Alzheimer’s Views Concerning Paresis . — The pioneer and still domi- 
nant work in the establishment of the histologic features of paresis and 
of meningovascular syphilis is the monograph of Alzheimer. 27 It 
is based on a study of 320 cases of various brain disturbances, 70 
of which were diagnosed clinically as paresis. Since this work is not 

27. Alzheimer, A. : Histologische Studien zur Differenzialdiagnose der progres- 
siven Paralyse, in Histologische und Histopathologische Arbeiten iiber die Gross- 
hirnrinde, Jena, Gustav Fischer, 1904, vol. 1, pp. 18-314. 
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generally known to the general pathologist or anatomist, a resume of 
Alzheimer’s views is hereby given as an introduction to our own 
observations. 

Alzheimer emphasized the fact that syphilis cerebri presents no 
uniform histologic picture, while the anatomic alterations in paiesis aie 
so characteristic that even in the absence of a clinical diagnosis one can 
readily identify this disease. The latter is a chronic inflammatoi y 
process, and exhibits in all instances a widely distributed, fairly uniform 
adventitial infiltration with plasma cells and lymphocytes throughout the 
cerebral cortex. It is also characterized by changes in the vessels, hyper- 
trophy of the intima, formation of endothelial sprouts, glial hypertrophy, 
degeneration of nerve fibers and fiber tracts and formation of rod 
cells. These changes may occur also in the brain stem, including the 
basal ganglions, thalamus, midbrain, pons and medulla oblongata ; but, in 
these areas, their origin is not fully established. 

■ The essential process of paresis, as understood by Alzheimer, is a 
degeneration of the parenchyma of the central nervous system, associated 
with progressive and regressive changes in the blood vessels. It is 
typified by the following alterations : 


1. Hypertrophy of the endothelium with a marked tendency to the formation of 
new vessels through budding of the hypertrophied intima. As a result there is a 
marked increase of the number of blood vessels, more pronounced in some cases 
than in others. It is never lacking, save in the acute stages of the disease. 

2. An increase of the elastic tissue with a formation of new meshes around the 
swollen endothelium, resulting in the formation of stronger walls. 

3. Hypertrophy of the adventitia. This is always present, and is sometimes * 
pronounced. 

4. Widening and infiltration of the adventitial spaces. Most abundant among 
the infiltrating elements are the plasma cells ; they are never lacking, not even in 
the acute type of the disease. Next in frequency are the lymphocytes, with mast 
cells occurring as isolated units. 

5. Regularly a regressive change is noted in many of the vessels, especially 
those in marginal zones of the cortex. It may lead to a complete obliteration of 
the vessel and a hyalinization of its walls. If the latter occurs it is a secondary 
phenomenon. 


6. Rod cells are constant in the cortex and their presence is pathognomonic 
of the disease. (Alzheimer’s view that they originate from the vessels has since 
been definitely abandoned, their microglial derivation having been established.) 


Most pronounced among the changes in the ectodermal structures is 
the marked hyperplasia and hypertrophy of the glia cells. These, in 
turn, give rise to an increase of glia fibers. The newly formed Mia 
strengthens the walls of the blood vessels and gives rise to a thicker 
covering over the surface of the cortex. In advanced cases, the Mia 
hems in the already heavily infiltrated vessels. Regressive changes occur 
also m the glia cells, which undergo sclerosis, pigmentation and 
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vacuolization. Necrobiosis of nerve cells, according to Alzheimer, leads 
to a gradual disappearance of the cortical fiber tracts. This is so charac- 
teristic that it may be regarded as specific for paresis. Topographically, 
the disease progresses along nerve tracts, resulting frequently in degen- 
eration of definite fiber tracts in the cisternal area. Rapid disintegration 
of nerve cells and early replacement with massive glia hypertrophy is 
characteristic of paresis. 

Meningeal changes are a constant phenomenon. No case of paresis 
is entirely free of them, though in the earlier stages of the disease pial 
thickening and infiltration need not necessarily he marked. The pial 
changes consist of hypertrophy of the endothelium, partial regressive 
changes in vessels and isolated new formation of capillaries. There is 
a massive increase of collagenous fibers, and hypertrophy of fibroblasts, 
some of which show regressive changes. In the arachnoid meshes and 
about the pial blood vessels there are infiltrating elements, most predomi- 
nant among which are the plasma cells ; some of these show signs of 
metamorphosis and vacuolization of their cytoplasm, simulating gitter 
cells. Mixed with the plasma cells are lymphocytes, mast cells and 
occasional well formed gitter cells. Polymorphonuclears are few or 
lacking. 

These histologic changes were strikingly stereotyped in 170 cases 
clinically diagnosed as paresis. For syphilis cerebri, the situation is 
entirely different ; here no uniform picture is found. This, as explained 
by Alzheimer, is due to the fact that in this disease the lesions in the 
cerebral cortex are not essentially primary as in paresis, but secondary. 
They appear to be subsequent to a previous pial disturbance. It is 
for this reason that in syphilitic meningitis the cortical layer next to 
the pia is most affected and the lesions gradually become less and less 
frequent as they recede from the periphery. Once brain tissue is 
involved, however, the lymphocytic infiltration advances rapidly and may 
quantitatively surpass that of paresis. Thus in meningovascular syphilis 
the degree of infiltration is much greater than in the severest form of 
paresis. The infiltration may be so marked as to obliterate all boundaries 
between the pia and the cortex, a condition best explained by the fact that 
the exudative cells do not, as in paresis, retain a perivascular habit, but 
filter out into neighboring tissue. If, however, the meningeal alterations 
remain restricted, changes in the cortex are correspondingly limited. 

In syphilis cerebri there are also a new formation of vessels, a 
swelling of the intima, an increase of adventitial cells, a hyperplasia and 
hypertrophy of glia cells and a degeneration of ectodermal components. 
The typical plasma cells, according to Alzheimer, are decidedly less 
frequent in this disease than in paresis, their place being taken by a 
cell type intermediate between the lymphocyte and the plasma cell. 
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Appended to AlzheimeEs work is the ecjualA important conti ibution 
by Nissl, 28 in which he presented views substantially in agreement with 
those of Alzheimer. Nissl took up the problem of the origin of the 
infiltrating cells and evaluating the then prevalent theories as to their 
histogenous or hematogenous origin, he said that since a transfoimation 
of hypertrophied vascular connective tissue cells (endothelium, adventi- 
tial cells) into lymphocytes or plasma cells was never encountered in the 
extensive material investigated by him, the exudate cells must be regarded 
as hemic in origin; i.e., they represent emigrated lymphocytes, the plasma 
cells being special differentiation products of the latter. 

As against Havet’s 28 contemporary contribution that plasma cell 
infiltrations may be encountered in disturbances of the brain other than 
paresis, Nissl maintained that in his study of over 200 such cases he 
was unable to find a single instance presenting a typical infiltration with 
plasma cells. Conceding the point that the occurrence of the latter of 
itself is not necessarily pathognomic of paresis, the absence of plasma 
cells, in his opinion, certainly rules out paresis. 

The Plasma Cell . — Since the plasma cell holds an important place 
among the infiltrating elements in the cases to be described, a short 
review of the literature on this type of cell is hereby given. 

The morphology, genetic relationship and pathologic significance of 
the plasma cell have been the objects of considerable investigation and 
discussion. The extensive literature is highly controversial, as readily 
may be seen from the comprehensive review of this subject by Downey. 30 
In summarizing the data, it may be noted that the term plasma cell was 
first used by Waldeyer in 1875 to describe certain types of connective 
tissue cells that gave a deep staining reaction with the then newly dis- 
covered basic aniline dyes of Ehrlich. The term, as now applied, was 
first used by Unna 31 in his description of cell elements encountered in 
lupus of the skin, though one year previously Ramon y Cajal 32 had 
independently called attention to the cell type, the representatives of 
which he then termed the chromatophil or cyanophil elements. 


-8. Nissl, F. : Zur Histopathologie der paralytischen Rindcrerkrankung, 
in Alzheimer: Histologische und Histopathologische Arbeite iiber die Gross- 
lurnrinde, Jena, Gustav Fischer, 1904, vol. 1 , pp. 315-494. 

29. Havet, T.: Des lesions vasculaires du cerveau dans la paralysie generate 
Bull. Acad. roy. de med. de Belgique (4 serie) 16:503, 1902. 

30 Downey, H. : The Origin and Structure of the Plasma Cell of Normal 
er e mates. Especially of the Cold Blood Vertebrates, and the Eosinophils of 
the Lung of Amblystoma, Folia haemat. 11:275, 1911. 
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Unna originally defined the plasma cell as an extremely large struc- 
ture having a deeply basophil protoplasm with a typical, fine, nonmeta- 
chromatic granulation (granuloplasm) . He regarded it as a 
hypertrophied connective tissue cell found only under pathologic condi- 
tions. mainly in chronic inflammatory reactions. 

Marschalko, 33 making his observations on normal, pathologic and 
experimental material, further delimited the term. He characterized the 
cell as containing (1) a nonhomogenous basic protoplasm with frequent 
paranuclear semilunar lighter staining areas, and (2) an eccentric posi- 
tion of the nucleus, which encloses angular blocks of chromatin (from 
5 to 8), arranged in a circle about the nuclear membrane. Since these 
patterns of the chromatin were similar to that of the spokes of a wheel, 
Pappenheim advocated the term “Radkern.” Though upholding 
Unna’s specificity of the plasma cell, Marschalko differed with him in 
regard to its origin. In the opinion of Marschalko, plasma cells rep- 
resented transformed emigrated lymphocytes ; and their formation was 
not necessarily pathologic. In his opinion, they represented normal con- 
stituents of the connective tissue and the blood-forming organs. Jolly 
(1900) was among the first to confirm this view in his assertion that the 
cells could easil)'' he demonstrated in peritoneal membranes. 

The opposing views of Unna and Marschalko led subsequent investi- 
gators to take the following positions regarding the origin of the plasma 
cell: 1. A histogenous origin from connective tissue cells (Unna, 
1891-1907; Ramon y Cajal, 1906; Veratti, 1905; Marchand, 1901; 
Dominici; Foa, 1902; Greggio; Ferrata, 1918; Joannovice, 1889 [only 
partly]). 2. A hematogenous origin from emigrated lymphocytes 
(Baumgarten, 1890; Plelly; Krompecher, 1898; Marschalko, 1895; 
Nissl, 1904; Jolly, 1923, and Naegeli, 1919). 3. Mixed origin from 
emigrated lymphocytes or pre-existent tissue lymphocytes (Ribbert, 
1897 ; Joannovice, 1899; Pappenheim, 1901; Maximow, 1902; Schridde, 
1905; Weidenreich, 1911; Downey, 1911; Dubreuil and Favre. 1920; 
Bloom, 1928). 34 

33. Marschalko, T.: Ueber die sogenannten Plasmazellen, ein Beitrag zur 
Kenntnis der Herkunft der entzundlichen Infiltrationszellen, Arch. f. Dermat. u. 
Svph. 30:241, 1895. 

34. A more complete review of the literature will be found in the paper by 
Downey (footnote 30) and in the following: Weidenreich, F.: Die Leukocyten 
und verwandte Zellformen, Wiesbaden, J. F. Bergmann, 1911; Ztschr. f. d. ges. 
Anat., p. 3; Ergebn. d. Anat. u. Entwcklngsgesch. 19:527, 1911. Ferrata, A. : 
Le Emopatie, Milano, Societa Editrice Libraria, 1918, vol. 1, and 1923, vol. 2, 
(parte speciale). Jolly, J. : Traite technique d’hematologie, Paris, A. Maloine et 
fils, 1923. Naegeli, O. : Blutkrankheiten und Blutdiagnostik, ed. 4, Berlin, Julius 
Springer, 1923. Maximow, A. : Bindegewebe und blutbildende Gewebe, Hand- 
bucli der Mikroskopischen Anatomie des Menschcn, Berlin, Julius Springer, 1927, 
vol. 2, Die Gewebe, pt. 1. 
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The fibroblastic origin of the plasma cells as suggested by Unna and 
Cajal has never been fully established. The question of their origin from 
clasmatocytes, resting wandering cells, adventitial cells or hemohistio- 
blasts is one intimately associated with the problem of the tissue lympho- 
cytes. But since, as Maximow in his recent work conclusively showed, 
the modern hematologists need no longer distinguish between histogenous 
and hematogenous lymphocytes, the origin of the plasma cell may 
definitely be traced to the differentiating small and medium-sized lympho- 
cytes, monocytes and polyblasts, which acquire a deep basophilia, 
especially in the peripheral zone of the cytoplasm, and develop a lighter 
staining paranuclear area. The latter, according to Maximow (1902), 
Weidenreich, Wallgren and Jolly, constitutes a sphere of attraction for 
the cell’s centrosome group as demonstrated by iron-hematoxylin 
staining. 

The “Radkern” pattern of the nucleus (Marschalko) and the eccen- 
tric position of the nucleus were soon discarded as essential features. 
While the plasma cells are particularly numerous under pathologic 
conditions, the observations of Jolly, Maximow, Weidenreich, Downey. 
Ferrata and others have shown that they are a normal component of 
the general connective tissue particularly that of the omentum and of 
the blood-forming organs. They are frequently found in the mucosa 
of the digestive tract, as well as in the interstitial tissue of various 
glands and organs (mammary, submaxillary, tonsils, liver, kidney). In 
respect to the origin of the massive aggregates of plasma cells in chronic 
inflammatory conditions, Jolly (1923) held that “it must be admitted 
that the lymphocytes from which they are formed have come from the 
blood by diapedesis.” An identical position was held by Maximow 
(1927) in the statement that in the foci of small cell infiltrations in 
chronic inflammations there are lymphocytes with transitional forms in 
the process of plasma cell formation. • 

It may be added that Weidenreich and Downey believed that the 
plasma cells are but temporal functional stages of the lymphocytes, 
while Jolty, Maximow and others contended that the cells are transient 
structures in the sense that they are brought into existence only to 
undergo degeneration, often resulting in the production of acidophilic 
bodies, commonly known as Russell bodies. 

OBSERVATIONS 

MATERIALS AND METHODS 

The material for the present studies consisted of a group of seven cases, three 
of which were clinically diagnosed as chronic parenchymatous syphilitic enceph- 

cerebri ParCS,S ’ ^ ^ meningovascular s > r P hilis one as vascular syphilis 
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Numerous blocks of tissue were taken from various parts of the brain and 
spinal cord, including the cerebrum, midbrain, cerebellum, pons, medulla and, in 
some instances, the hypophysis, semilunar ganglion and dura mater. 

Most of the material was fixed in formaldehyde. In one case, Zenker’s fluid 
was used. The paraffin embedded blocks were sectioned at an average thickness 
of 5 microns. Delafield’s hematoxylin followed by the azure-eosin combination as 
employed by Maximow was the staining method. Sections were placed in a 



Fig. 1 (case 1). — Typical maximal infiltration in chronic parenchymatous 
syphilitic encephalitis. The region designated a appears again in figure 2; b 
indicates a new formation of capillaries with an infiltration of ameboid lympho- 
cytes, polyblasts and plasma cells ; c indicates an infiltration from two to three 
cell rows in depth; d indicates a new-formed capillary; X 100. 


diluted solution of hematoxylin (wine color) over night, washed the following 
day (for from eight to ten hours) in distilled water and transferred over night 
into the following stain: azure II in 1 : 1,000 solution, 9 cc. ; eosin W. G. (Griibler) 
in 1:1,000 solution, 17 cc. ; distilled water, 100 cc. Sections were differentiated 
in 95 per cent alcohol, dehydrated in two changes of absolute alcohol cleared in 
two changes of xylene and mounted in dammar. 
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CASE 1. CHRONIC PARENCHYMATOUS SYPHILITIC ENCEPHALITIS 

(PARESIS) 

The perivascular infiltrations here frequently attain the intensity encountered 
in poliencephalitis and acute epidemic encephalitis (figs. 1 and 2). Striking 
features, however, are the nonlymphoid aspect of the genera parenchyma, the 
absence of the streamlike orientation of migrated lymphoid cells away from the 
vessels and the decided alteration in the architectural organization of the cortical 
layers caused by a widespread new formation of capillary tubes. 



Fig. 2. — The area marked a in figure 1. The letters a, b, and d designate 
Russell bodies enclosed in degenerating plasma cells; c a dividing plasma cell; 
f a detached endothelial cell assuming the fibroblast form, and g free Russell 
bodies. 

The maximal infiltrations reach a depth of from eight to ten rows, somewhat 
less therefore than that seen in poliencephalitis, in which as many as fifteen rows 
are often encountered. While the precapillary venules average from two to four 
rows, the capillaries show more often the single row of infiltration. Such single 
rows are for the most part intermittently interrupted (figs. 3, 4 and 5). Not 
infrequently, therefore, stretches of capillary tubes may be seen in which infiltrat- 
ing elements are extremely sparse or lacking. This is particularly true of the 
recently formed capillaries (figs. 5 and 6). 
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Initial infiltrations are best observed in the capillary regions (fig. 3). In 
poliencephalitis, the single row infiltrations consist predominantly of small lympho- 
cytes and present a uniform marginal radial seriation, but here they contain nearly 
exclusively plasma cells, two or three of which are, as a rule, disposed about cross 
sections of capillaries in a semicircular fashion (fig. 25 A). In longitudinal view, 
their habitat frequently appears as in figure 5, where the cell (a) either completely 
overlaps the capillary wall or ( b ) covers the vessel only partially. This seems to 


» a. 



JP 


Fig. 3 — A capillary showing an initial infiltration mainly with plasma cells. 
The letter a indicates a plasma cell, b a detached endothelial cell, c a hyper- 
trophied endothelial cell, d a small lymphocyte and c a glia cell ; X 1,200. 

indicate that in initial infiltrations the plasma cells tend to remain in close 
proximity to the endothelial wall (fig. 3). 

The plasma cells are extremely polymorphous. Their nuclei are usually round, 
often oval ; most frequently they are eccentric in position. The cell bodies are 
frequently oblong in outline, often simulating the so-called adventitial cells of 
Marchand. They also assume spindle, box and triangular shapes. When closely 
packed, the}" are usually polygonal, but when separated, they show the spherical 
form. 
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Isolated mast cells are frequently founud in initial infiltrations (fig. 25 A). 
In the absence of mesodermal elements, other than the endothelial cells, which do 
not form mast cells, they are in all probability hemic in origin and represent a 
differentiation product of the plasma cells. They are the so-called plasmamast 
cell of Krompecher, 35 which was also described by Marschalko, Pappenheim, 
Weidenreich, Downey and recently by Dubreuil and Favre 30 (1921). While in 
some instances mast cells are situated close to the endothelium and simulate the 
fixed histogenous form of mast cell (fig. 5) they, nevertheless, in the majority of 
cases, retain some features of their previous plasma cell morphology , the 
polygonal contour of the cytoplasm, the lighter, usually nongranular perinuclear 
area and the characteristic eccentric position of the nucleus (fig. 25 B ). Similai 
structures are also observed in the larger infiltrations. 

The sparsity of lymphocytes in the initial infiltrations may be explained by the 
probability that immediately after diapedesis the lymphocytes change into plasma 



Fig. 4. — Initial infiltration; a indicates a degenerating small lymphocyte or 
plasma cell, b a degenerating plasma cell, c a detached endothelial cell retaining 
its normal form, d a detached endothelial cell undergoing change into a fibroblast- 
like structure, and e a recently emigrated large mononuclear changing into a 
plasma cell. 


cells. This is supported by the observation that the protoplasm of the lympho- 
cytes, while in transit through the capillary wall or immediately thereafter, often 
assumes a deeper basophilia (fig. 5 d). 

Lymphocytes are more numerous in the more intensive infiltrations (fig. 7). 
When the latter attain the proportion of from four to six rows, lymphocytes con- 
stitute approximately half of the infiltrating elements. In the maximal infiltra- 
tions (ten or more rows), lymphocytes abound and frequently exceed the number 
of plasma cells (fig. 2). These small and medium sized lymphocytes predominate 


35 Krompecher, E. : Beitrage zur Lehere von den Plasmazellen Beitr z 
path. Anat. u. z. allg. Path. 24:163, 1894. ’ 

X. Dubreuil G. and Favre, M.: Cellules plasmatique, plasma granulations 
speefiques, cellules a corps de Russell. Arch, d'anat. micr. 17:302, 1920-1921 
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(figs. 2 and 7) and there are but few large lymphocytes or large mononuclears, a 
decided departure from what is observed in poliencephalitis and acute epidemic 
encephalitis. In paresis, the larger types of cells are mainly plasma cells, suggesting 
the probability that the extravasated lymphocytes undergo rapid differen- 
tiation into plasma cells. This explains the presence of many small and medium- 
sized lymphocytes in which the deeply basophilic protoplasm, the perinuclear portion 
of which is varyingly lighter in staining reaction, seems to indicate transitional 
stages between lymphocytes and plasm cells (fig. 7). In this process of trans- 
formation, the nucleus is commonly displaced from its central position, its 
chromatin is broken up into triangular masses, which are radially disposed and 
lodged against the nuclear membrane, thus presenting the typical nuclear pattern 
of Marschalko. However, it may retain its original contour. Since there are 
lymphocytes that acquire the typical nuclear form of Marschalko but retain the 



Fig. 5. — A newly formed capillary in chronic parenchymatous syphilitic enceph- 
alitis. The letter a indicates a plasma cell completely overlapping the capillary 
wall, b a plasma cell partly overlapping the capillary wall, c a plasma-mast cell, 
d a recently emigrated lymphocyte acquiring the plasma cell basophilia, c a degen- 
erating glia cell, f a detached endothelial cell assuming the fibroblast-like structure 
and g a degenerating nerve cell. 

cytoplasmic basophilia (the type lymphocyte of Marschalko), it appears that the 
essential changes in the differentiation of lymphocytes into plasma cells are not 
to be sought in an alteration of nuclear architecture alone, but also in the develop- 
ment of a deeper basophilia on the part of the cytoplasm. Associated with the 
latter is another fairly constant alteration — the formation of one or more lighter 
cytoplasmic areas (fig. 7) which often fuse into a continuous paranuclear zone. 

The change in the basophilia of the protoplasm in small lymphocytes may be 
sudden (fig. 7 a) or gradual and synchronous with a progressive increase of cell 
body (fig. 7 c). The fully differentiated plasma cell usually has a peripheral rim 
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of protoplasm that stains deeper than the rest of the body cytoplasm (fig. 7 d). 
Such rims are encountered even in the smaller type of lymphocytes undergoing 

differentiation into plasma cells. . 

The large lymphocytes and large mononuclears, aside from those forming 

plasma cells, often change into polyblast-like structures (fig. 7 e) and macrophages 
(fm. 25 C). The latter contain phagocytosed pigment matter. Such macrophages 
are occasionally the predominant cell type of the infiltrates about small veins 
where they reach a depth of from one to three rows. Fully differentiated plasma 
cells not infrequently change into plasmamast cells, but are rarely seen to take 
on the character of macrophages. 

It would seem that the plasma cell is a final differentiation product and not a 
temporary functional condition of the lymphocyte as claimed by Weidenreich and 
Downey, for many plasma cells are found in a process of degeneration, shown by 
the reduced staining affinities of the nucleus and the cytoplasm, the rarefication 




Fig. 6. — A budding newly formed blood vessel ; a indicates free endothelial 
cell from an aborted capillary side sprout. 

of the chromatin network and the distortion and marked vacuolization of the 
cytoplasm (fig. 4). 

With progressive degeneration, the basophilia of the protoplasm becomes less 
and less pronounced, and the nuclei become pyknotic. During the degeneration 
of the plasma cell there frequently occurs a formation of acidophilic bodies, 
variously known as Russell bodies, “fuchsinophil bodies” or “hyaline bodies.” 
1 hey are usually of the size of an erythrocyte, but often attain giant proportions 
(fig. 2), most probably as the result of fusion of the smaller bodies. Thin proto- 
plasmic strands may completely encircle the body or loop it in a horseshoe fashion. 
At necrobiosis, the bodies are set free in the tissue (fig. 2). 

In their earlier stages, Russell bodies are represented by cytoplasmic enclosures 
of coarse eosinophilic granules simulating to a large extent an eosinophil type 
of granulation (fig. 25 Ip. They are not tissue eosinophils, for their protoplasm 
is deeply basophilic, while that of the eosinophils is distinctly oxyphilic. The cells 
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emigrating large mononuclears, so frequently seen in poliencephalitis, are decidedly 

less numerous here as an emigrating cell (fig. 25 D). 

The changes in the outlines of both the nucleus and the cytoplasm while the 
cells are forcing their way through the endothelium to an extravascular habitat 
are extremely varied and striking. The process frequently leads to distortion of 
the nuclear material into deeply staining dumb-bell shape structures, or in many 
instances into long flagellum-like protrusions, the proximal end of which is still 
in the lumen, and finally may effect a more or less prolonged imprisonment of 
both nucleus and cytoplasm in the endothelial cell through which the emigrating 
cell is attempting to pass (fig. 9 a). 

After emigration, the behavior of the lymphoid cell varies. If it is a small 
lymphocyte, it may immediately hypertrophy and differentiate into a plasma cell. 
This is most commonly the case in capillary regions, in which small lymphocytes 



are relatively rare. In the larger infiltrations six or more rows (figs. 2 and 7) 
small lymphocytes may retain their original intravascular morphology, or may 
hj pertrophy and differentiate into plasma cells, polyblasts and even macrophages. 
Emigrating large mononuclears, for the most part, seemingly differentiate imme- 
diately into plasma cells or macrophages, for rarely do the infiltrations show 
unmodified hemic large mononuclears (monocytes). Mitosis is a frequent occur- 
rence both in medium-sized lymphocytes and in large mononuclears. 


Mitotic division in the larger plasma cells is rare. When encountered, it is 
nearly exclusively in the small and medium-sized lymphocytes (fig. 2 c). The 
conclusion seems warranted that mitosis ceases when differentiation into plasma 
cells is completed. Plasma cells are frequently binucleate (fig. 2 c), occasionally 
tnnuclcate and multinucleate, a condition most probably associated with the a-ed 
or functional condition (amebism) of the cell rather than indicative of amitosis 
as currently claimed by von Mollendorff for the fibroblast. ' 
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Cells in Extravascular Territory . — The alterations in the parenchyma in extra- 
vascular territory are totally different from those observed in either poliencephalitis 
or acute epidemic encephalitis. The focal infiltrations so characteristic of the 
last two conditions are almost entirely lacking. The nearest approximation to 
it are areas showing a meshlike neoformation of capillaries, in the midst of which 
one may find aggregations of hemic elements (lymphocytes, polvblasts and plasma 
cells) as shown in figure 1 b, but in no instance is a grouping of lymphoid cells 



Fig. 9. — Capillary infiltration in chronic parenchymatous syphilitic encephalitis ; 
a is an emigrating small lymphocyte, b a detached endothelial cell and c a plasma 
cell; X 1,000. 

in the form of “Taches laiteuses” observed, as seen in poliencephalitis. A stream- 
like orientation and a migration of lymphoid cells awa 3 r from the vessels is seldom, 
if ever, encountered, which explains the nonlymphoid aspect of the parenchyma in 
this disease (fig. 1). If the latter contains isolated, free, wandering lymphocytes, 
polyblasts or plasma cells, it owes their presence to single escapes, mostly from 
nearby capillaries. It may therefore be said that in paresis, with few exceptions, 
the exudate cells retain their perivascular habitat. 
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Glia in initial infiltrations, the glia cells frequently line up in a serial fashion 

parallel to the capillary, as though attempting to wall off the invading mesoderm 
derivatives. In the larger infiltrations, rod cells are frequently seen fulfilling 

same function (fig. 7/). , m 

Endothelium. — Hypertrophy of vascular endothelium and ^ WKleSpre ^ J ' 
Iteration of blood vessels of the capillary type is marked. Beginning frequently 
with a single, at times extremely elongated, sprout budded off from a capillary 




Fig. 10 — A budding capillary; a is a detached endothelial cell, b a branched 
capillary^ and c a detached endothelial cell ; X 900. 

structure, the endothelial tube grows into the parenchyma, and undergoes further 
branching (fig. 10&), in this way giving rise in some instances to a remarkably 
close meshed network of capillaries. At times, the new capillaries assume a loca- 
tion parallel to the parental vessels, and when they are numerous in this vicinity 
they give the adventitial coat of the parental vessel a honeycomb appearance. A 
single capillary endothelial cell or a group of such cells frequently give rise to 
an abortive, non functioning type of capillary, thereby leaving a variable number 
of endothelial cells free in the parenchyma (fig. 6). 
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Meninges . — The alterations in the pia-arachnoid are marked. These consist in 
a decided hypertrophy of the connective tissue elements, perivascular infiltration 
and emigration of lymphoid cells, differentiation of lymphocytes into plasma cells 
and an occurrence of mast cells. Since this study is strictly limited to a con- 
sideration of the perivascular infiltrations as they occur in the parenchyma of 
the central nervous system, a detailed description of the pial changes is omitted. 

Comment . — A most appropriate opportunity is therefore at hand to ascertain 
any possible hemohistiopoietic activity on the part of the activated endothelium. 
Yet, in spite of the innumerable endothelial sprouts and newly formed capillary 
tubes there is no evidence of a single instance in which the endothelial cells give 
rise to any free mononucleate exudate cells either by mitotic proliferation or by 
rounding up. The differences between the infiltrating elements and the endothelial 
cells is illustrated by the fact that while some endothelial cells in forming new 
capillary sprouts may become detached from the strain of endothelium that is 
departing from the parent vessel (fig. 10 b and figs. 4 and 5), they never transform 
into free plasma cells, polyblasts or so-called “endothelial leukocytes,” but retain 
either their characteristic endothelial cell morphology (fig. 4 c) or become changed 
into fibroblast-like structures with typical angular cytoplasmic processes (figs. 4 d 
and 9b). A transitional stage in this transformation of the endothelial cells, 
characterized by the initial and marked angular broadening of the protoplasm 
(fig. 4 d), is frequently seen about the abortive types of newly formed capillary 
sprouts. It is also met in the larger infiltrations (fig. 10«). Hence, many of 
the stellate fibroblast-like structures appearing as isolated constituents of the 
infiltration (figs. 2 and 7) may be interpreted as detached endothelial cells that 
have assumed a fibroblast-like form, for the most part indistinguishable from that 
of the local syncytially arranged fibroblasts. Thus, all of the material investigated 
in this case leads to but one conclusion, viz., that the endothelium is in no way 
instrumental in the production of mononucleate exudate cells. 

Von Mollendorff’s contention that under inflammatory conditions the local 
fibroblasts, through amitotic proliferation and a rounding up, give rise to a 
variety of free cells (histiocytes, polyblasts, granulocytes) may be seriously ques- 
tioned. Such a process apparently does not take place in general paresis. In not a 
single instance do the perivascular connective tissue cells or the so-called adven- 
titial cells of Marchand (small, spindle-shaped, clasmatocyte-like structures skirt- 
ing vessel walls) show the alleged amitosis or rounding up. Therefore, it seems 
justifiable to assume that, in paresis as in poliencephalitis and acute epidemic 
encephalitis, the vast majority of the exudate cells represent emigrated lymphocytes 
and monocytes, with a small number of homoplastic derivatives of preexistent or 
previously extravasated lymphoid cells. 

Since polymorphonuclears (eosinophils, neutrophils) are extremely sparse, 
they apparently do not, as a cell group, take part in the inflammatory process. 
Mast cells, however, participate in the process to a considerable extent, for 
plasmamast cells are found frequently as isolated elements, and histogenous mast 
cells are often seen among the connective tissue elements of the larger vessels. 
Preparations of the dura mater with attached fragments of periosteal tissue show 
large aggregations of mast cells, usually of the histogenous type. 

Extravasation of red corpuscles of such frequent occurrence as is found in 
poliencephalitis and epidemic encephalitis is not noted, only a few isolated red 
corpuscles being present among the infiltrating cells. 
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Though specific stains were not employed, the hematologic technic used dis- 
closed a°decided increase of the collagenous fibers in the larger blood vessels, 
many of which showed progressive and regressive changes as originally outlined 

by Alzheimer. 37 

CASE 2. CHRONIC PARENCHYMATOUS SYPHILITIC ENCEPHALITIS 

(PARESTS) 

The striking and rather uncommon feature in chronic parenchymatous syphilitic 
encephalitis is the widespread and in places extensive hyalinization in the cortex, 
causing marked alteration in the parenchymal architecture (fig. 11).“ 

The hyalinization spares the molecular layer and ceases abruptly at the base of 
the polymorphous layer. None of it is noted in the subcortex (white matter of 
the brain). Whenever it occurs, notably in the region of the large pyramidal 
cells, it involves the cellular elements, as well as the blood vessels. It disrupts the 
neuroglial supporting tissue into innumerable deep-staining, ragged clumps. At 
times, it assumes the form of massive, homogeneous structureless deposits, which 
replace all the normal cellular structures. These masses often acquire a mosaic- 
like distribution of small, irregular, light-refracting, hyalinized solid blocks 
(fig. 11a). As a rule, glia nuclei with fragments of cell protoplasm are engulfed 
in the hyalinized mass, lodged in small spaces, giving the appearance of being- 
enclosed in capsules. 

The hyalinization in the blood vessels affects selectively the capillary type. 
Under low power, field after field shows many capillaries completely or partially 
hyalinized. About larger vessels, hyalinized material frequently forms collar-like 
masses intimately hugging the vessel wall. Constituents of the latter, especially 
the collagenous fibers, also undergo hyalinization. The intima of vessels so 
affected often splits into a series of homogeneous superimposed loops, between 
which there are arrested migrating cells. Frequently, the entire vessel shrinks 
into a solid, structureless mass, with the cellular elements either displaced to the 
periphery or encased in the hyalinized mass. In the latter location, the cells are 
frequently enclosed in a cavity of lacuna not unlike that seen in cartilage. Long 
stretches of small patent cylinders are met alongside of completely solidified 
capillary walls, which present a pattern not unlike that observed in mesenchymal 
bone formation and the linear marginal seriation of the osteoblasts characteristic 
of the latter is here simulated by the exudate cells, one or two rows of which are 
irregularly enmeshed or embedded in the vessel wall. Occasionally, the hyaliniz- 
ing process causes a partial or complete degeneration of the enclosed cells. The 
latter show distortion and vacuolization of the protoplasm and pyknosis of the 
nuclei ; however, more often, the cells retain a relatively normal morphology. 


37. In giving the histologic observations in the cases of general paresis to 
follow, emphasis will be laid on important differences rather than on details already 
described. 


3S. In a recent paper, K. Lowenberg (Ueber hyaline Degeneration der Gross- 
lurnrinde bei Progressiver Paralyse, Ztschr. f. d. ges. Neurol, u. Psychiat 93-1 
1924) described cases of general paresis with a similar extensive hyalinization of 
the cortical parenchyma and blood vessels. With the aid of chemical tests he 
concluded that the structure is not amyloid, and is not related to fat or calcium 
deposits. The phenomenon, in Ins opinion, is essentially the result of chamred 
nutritional conditions, the hyalinization of the vessels (especiallfo the mel) 
being primary, the alterations in the parenchyma secondary. } 
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our contention that the majority of the exudate cells are hemic in origin. In our 
previous paper, we stated that the emigration of hemic cells is at times slow 
and arduous, because the cells frequently become lodged or compressed between 
the endothelial cells through which they are seeking passage. The effect of the 
hyalinization in this case offers additional evidence of the correctness of this view. 

The hemic monocytes often assume a bizarre shape in emigration. This is 
particularly true around nonhyalinized vessels in zones of relatively normal paren- 
chyma. The pictures of emigration in this case are somewhat less numerous than 

in case 1. 

Though new formation of capillaries especially in the cortical layers is exten- 
sive, not in a single instance does the endothelium or local perivascular connective 
tissue give rise to free wandering cells of the polyblast type. Detachment of endo- 
thelial cells from the vessel wall with subsequent transformation into fibroblast- 



Fig. 12. — An emigrating large mononuclear (a) encapsulated in the hyalin- 
izing mass ; X 2,000. 


like elements is iess frequent here than in case This is probably due to the 
hyalinization of many of the vessels. 

Spinal Cord .— Sections of the cord show a widespread new formation of capil- 
laries, especially in the gray substance. These rarely show infiltrations. 

Meninges .— The pi a is characterized by a perivascular infiltration much more 
pronounced than in the previous case. 


SYPHILITIC 


CASE 3. CHRONIC DIFFUSE PARENCHYMATOUS 

ENCEPHALITIS 

An outstanding feature of the condition represented in this case is the wide- 
spread and highly branched type of neocapillary formation (fig. 13). Perivascular 
infiltrations are decidedly less extensive here than in cases 1 and 2, with many 
vessels, though markedly altered, showing practically no exudates. The infiltra 
h ° nS 3b0Ut thG Capil,aries ^ » a rule, of a single broken row of plasma cells 
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and lymphocytes in various stages of transition. The same is true of the infiltra- 
tions that reach the depth of from four to six rows about some of the larger 
vessels. 

Peculiar to this case is the relatively high percentage of macrophages, which 
are nearly the only type of cell about some vessels while small lymphocytes pre- 
dominate about other vessels, and about still others, notably the precapillary 
venules, plasma cells of oblong spindle contour .are particularly numerous. Mast 
cells and plasma cells containing Russell bodies are extremely sparse here. Rod 



cells, on the other hand, are especially numerous. Extravasation of red corpuscles 
is in some places as pronounced as in poliencephalitis. 

Aside from many detached endothelial cells which assume a fibroblast aspect, 
the vascular and capillary endothelium here again shows no evidence of producing 
free mononuclear phagocytic cells. This is particularly true of vessels about 
which macrophages constitute the major portion of the exudates, and also of the 
local vascular connective tissue elements. On the other hand, lymphocytes and 
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monocytes are frequently seen 
conclusion that in this case as 
the mononucleate exudate cells 


in transit through the vessel 
in the two previous instances 
are hemic in origin. 


wall, warranting the 
the vast majority of 


CASE 4 meningovascular syphilis cerebri 
This case shows an unusually wide distribution and a massive type of pen- 
vascular infiltration. In the midbrain and especially in the pons, some of 



Fig. 14 (case 4). — Meningovascular syphilis cerebri. The infiltration is 
restricted to the space of Virchow-Robin. The pia-arachnoid is thickened and 
thickly infiltrated ; X 80. 


larger vessels show infiltrations from twenty to twenty-five cell rows in depth. 
The cells are so closely grouped as to give the perivascular area a block-pavement 
aspect (fig. 14). The vast majority of the infiltrating cells are small and medium- 
sized lymphocytes. Plasma cells, with intergrades from the lymphocytic types, are 
fai less numerous than in the cases of paresis. The infiltrations often attain 
depths as great or even greater than those seen in poliencephalitis, but in no 
instance do they show the migratory, centrifugal orientation from the vessel wall 
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that is shown in encephalitis. They are strikingly restricted to the adventitial 
habitat and this very likely accounts for the nonlymphoid aspect of the paren- 
chyma, which, aside from a widespread new formation of capillaries, is relatively 
free from mesodermal elements. However, in a few locations, exudates are found 
extending considerable distances from the vessel wall; in such instances, the 
infiltrating elements represent pial derivatives invading the interior of the brain. 
The pial alterations with the massive infiltration by lymphocytes and plasma cells 
often obliterate the boundaries between meninges and nervous tissue, the advanc- 
ing lymphoid mass repeatedly carrj’ing into the interior of the brain large and 
heavily infiltrated vessels, which may be traced back to an equally infiltrated 
parental vessel in the pia. Owing to this diffuse and advancing marginal infiltra- 
tion, the neuroglia tissue in such affected regions reacts with considerable activa- 
tion and mobilization, often giving rise to a linear arrangement of the glia cells 
against the vessel wall and a formation of compound granular cells with similar 
perivascular orientation. 

The more deeply situated and larger vessels show infiltrations averaging from 
four to five rows in depth, while capillaries and postcapillary venules exhibit from 
one to two rows of exudate cells predominantly lymphocytes, many of which show 
mitotic proliferation. Large mononuclears are present in varying proportions. 
Mast cells are extremely sparse; polymorphonuclears are nearly entirely lacking, 
and eosinophils are only occasionally found. 

In the more extensive infiltrations there are innumerable instances of lympho- 
cytes and large mononuclears passing through the vessel wall. Occasionally, 
extravasation of lymphoid cells seems to have been accomplished through definite 
breaks in the endothelial lining, shown by the large quantity of red cells located 
in the adventitial spaces and the adjoining parenchymal tissue about such vessels. 

There is marked hypertrophy of the endothelial cells and an extensive new 
formation and budding of capillaries. The endothelium, however, is apparently 
not concerned with the production of large mononuclear exudate cells or the 
so-called endothelial leukocytes. 

Sloughing off of endothelial cells is a more common occurrence here than in 
general paresis. The completely detached structures either retain the characteristic 
endothelial morphology or became transformed into fibroblast-like elements, but 
never into free wandering phagocytic polyblasts (fig. 15). This is particularly 
true of the abortive tj'pe of capillaries in which the apparently separated endo- 
thelial cells have full opportunity for a display of a possible latent cytopoietic 
tendency. Even here, the detached cells are never seen to round up, but acquire 
a characteristic irregularity of the cell body, with an oblong or oval nucleus, which 
is poor in chromatin content, thus becoming indistinguishable from fibroblasts. 

In areas somewhat remote from blood vessels or in zones totally devoid of 
vascular constituents are strands of cells arranged in cords or in tubes, the 
nature of which is not clear (fig. 16). An endothelial origin for them was claimed 
by Dunlap in a recent paper on encephalitis, in which there are photomicrographs 
of similar structures. In our material, these cells are not seen rounding up or 
phagocvtosing foreign material, as it was claimed by him that they did in his 
cases. Since occasionally these strands can be traced to the ependymal lining, 
they might be regarded as derivatives of ependyma invading the parenchyma. 

CASE 5. MENINGOVASCULAR SYPHILIS CEREBRI 

The perivascular infiltrations in this case are of a decidely less pronounced 
character than in case 4, with the exception of areas of softening, in which they 
are extensive. 
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The pia-arachnoid membrane covering the areas of softening is a thickened 
Of Tvmnhofd cells composed mainly of densely packed lymphocytes and 
dasma cells among which there are many eosinophil leukocytes. Beneath t is 
STthe area of softening extends inward to a great depth over the entire 

^t^arePof softening there is an intensive activation and mobilization of the 
dia elements with the formation of free compound granular cells, which m places 
take the 1 Character of solid masses. The walls of the larger blood vessels show 



Fig. 15. — Detachment of endothelial cells; a indicates an initial loosening of 
an endothelial celt, b an endothelial cell retaining its normal morphology and 
c an endothelial cell undergoing transformation into a fibroblast-like structure. 
The lumen of the blood vessel is indicated by d) X 3,000. 

a varying quantity of exudate cells, predominantly lymphocytes and plasma cells. 
Both types of cells are frequently encountered in the extravascular territory, but, 
as a rule, the majority of these cells on extravasation either undergo degeneration 
or differentiation into compound granular cells. This is seen in the many transi- 
tional stages of lymphocytes. The process is essentially the same as that described 
in our previous paper on poliencephalitis, with this difference, that frequently and 
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especially in the newly formed capillary the hemic lymphoid cells accomplish their 
transformation while they are still in transit through the vessel wall or immediately 
thereafter. The sparsity of plasma cells in the midst of exudate cells in the 
extravascular territory in the area of softening may be accounted for by the rapid 
differentiation of the infiltrating elements into compound granular cells; typical 
transitional stages arc not an infrequent occurrence. 

Eosinophil leukocytes are in places so numerous that these places simulate 
fields of focal eosinophilia. Both the gitter cells and the large mononuclears 



Fig. 16. — Cords and tubes of ependymal cells (it is not likely that these are 
endothelial cells) ; X 900. 


exhibit phagocytic tendencies, the engulfed material being, prevailingly, broken 
red corpuscles. 

The zone characterized by a marked formation of new capillaries, capillary 
sprouts and venules ends repeatedly in a frayed out, loose aggregation of syncyt- 
ially arranged cells. In close proximity to the latter there are large isolated cells 
with long cytoplasmic spiny processes and lightly staining nuclei, obviously 
instances of recently sloughed off endothelial cells. The same process may be 
observed in the larger vessels, demonstrating, as in no other case, the recession 
of endothelial cells with a subsequent transformation into fibroblast-like structures. 
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In the vicinity of degenerated vessels, the endothelial cells are apparently the 
last to become metamorphosed. The detached endothelial cells (fig. 18) either 
retain a characteristic endothelial-fibroblastic aspect (a) or become transformed 
into large, polymorphous, at times multinucleate structures the protoplasm of 
which has a ragged appearance with many long spinelike processes ( b ). None 
of such cells are seen differentiating into elements of the large mononuclear type. 
In the deeper zones of the softened cortex there is a relatively rarefied region 
consisting almost exclusively of compound granular cells. 



1'ig. 17 (case 5).— An area of softening (from 2 to 3 mm. in depth). The 
letter a indicates the pia-arachnoid membrane, b the molecular layer, c a highly 
vascular layer, rich in ameboid glia cells, d a zone densely populated by lymphoid 
cel s that have emigrated from the enclosed vessels, c degenerating blood vessels 
■md f a degenerating new-formed capillary; X 28. 

In the same zone there arc many degenerating capillaries showing exudates 
undergoing transformation into gitter cells (fig. 17 c). Beyond this zone there 
s the border line of the invading softening process. Here the neuroglia present 
a widc-mesh syncytial arrangement, many of the glia cells showing active amehnirl 
movement, others presenting the various stages of a differentiation into compound 
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granular cells With few exceptions, practically all vessels located in this zone 
are in a state of degeneration. The perivascular infiltrations are represented 
predominantly by lymphocytes, few of which are normal 

There are extensive extravasations of red cells, which are usually lodged in 
the adventitial spaces Still more inward there are many closely grouped newly 
formed capillaries with initial infiltrations (fig 17 /). 

The softening area is particularly interesting from the standpoint of emigrating 
lymphocytes and monocytes Active emigration is observed in the vessels in this 



Fig. 18. — Change in zone d of figure 17, showing the breaking up of blood 
vessels, loosened endothelial cells ( a and b ) and gitter cells (c). The letter d 
indicates a blood vessel ; X 600 


region Emigrating eosinophil leukocytes are also seen , those m transit through 
the vessel wall present the same contortions of nucleus and cytoplasm as do the 
hmphoid cells (fig 24). 

An extensile formation of new capillaries and a rebudding of the latter is 
also seen in the parenchimatous areas other than that undergoing softening. 
Groups of neocapillaries are also found in the adventitial tissue of some of the 
larger lessels (fig 19) in which as mail}' as ten such structures may be counted. 
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Tll pxtravascular territory, the capillaries show either no exudate or few of 
them On the other hand, a few of the capillaries exhibit an initial hyahmzation 
characterized by the homogeneous, metachromatic occlusion of the lumen. Here, 
ls i„ case 2 emigrating cells in isolated places are encountered showing a com- 
plete encapsulation in the hyalinired matrix. Formation of the latter is ^ seemmgly 
restricted to capillary regions for in postcapillary venules and in larger vessels 

it is never noted 



Fig. 19. — A large vessel with radially disposed new-formed capillaries; a indi- 
cates one of these , X 500. 


Though not as frequent as in regions of softening, the emigration encountered 
m other localities is nevertheless typical (fig. 20). 

A sloughing off of endothelial cells with a subsequent recession from the 
\cssel wall and the assumption of a fibroblast morphology is often noted. Aside 
fiom this, the endothelium and its adjoining perithelia] connective tissue is in all 
instances cytogenically inactive. 

CASE 6 MENINGOVASCULAR SYPHILIS CEREBRI 
This case, unlike case 5, contains no areas of softening; still the pial dis 
turbances are extensive Massive lymphocytic collections show streamlike fur- 
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rows of extravasated red cells (hemorrhages). In other areas, polymorphonuclear 
leukocytes predominate. The larger vessels are often densely muffed with lympho- 
cytes and plasma cells and, in addition, exhibit a well advanced hyalinization. 

In spite of this vast pial disturbance, the boundary line between the cortex 
and the meninges remains for the most part distinct. At intervals, it is broken 
by a massive imasion of polymorphonuclear and mononuclear elements, with 
lymphocytes, polyblasts, plasma cells and a varying quantity of fibroblasts. 

The marginal zone of the cortex contains numerous migrating lymphocytes, 
polyblasts and plasma cells in various stages of differentiation. There is no 
extensive neoformation of capillaries with initial infiltration as noted in case 5. 

As a rule, perivascular infiltration is restricted to vessels close to their points 
of origin from the parental vessels in the pia. They begin there with an infiltra- 



Fig 20. — A large mononuclear in transit through a vessel wall ; X 2,000. 

tion of from four to six rows, but as they proceed into the cortex, they show a 
progressive diminution of the exudates. The perivascular elements here are pre- 
dominantly ly r mphocytes, many of which show hypertrophy and mitotic division ; 
occasionally, plasma cells in various stages of differentiation outnumber the 
lymphocytes. Large mononuclears are relatively sparse; eosinophil leukocytes and 
mast cells are entirely" lacking or extremely' rare. 

The endothelium, aside from showing detachment of individual cells that fre- 
quently become indistinguishable from adjacent fibroblasts, is inactive. 

The parenchyma of the subcortex is decidedly' nonlymphoid, save for a few 
foci of infiltration, which in the midst of 'the highly' ameboid glia cells show a 
varying quantity of migrating lymphocytes, histiocytes and polyblasts. The peri- 
vascular infiltration is slight. In maximal proportion, it reaches from three to 
four rows in some of the larger vessels, averages from one to two rows in many 
others and about capillaries is, for the most part, entirely lacking. 

The lumen of some of the vessels with macrophages as the dominating infiltrate 
is densely populated with large pigmented mononuclears. The extravasation of 



mCHELS-GLOBUS-ROUND CELL INFILTRATIONS 407 

red cells occasionally met about capillaries assumes marked proportions in the 
adventitial spaces of a few of : the larger ^ ^ ^ pronounced 

Nov format, on of cap, liar, es ,s rat „ ,, ya | iniz ation is noted in some 

as in the previous case. A less ma establishment of what we 

in figure 21. 



o 



Fig. 21. — A hyalinizing blood vessel showing two emigrating lymphocytes 
encapsulated in the hvalinized matrix, “fossilized emigrating lymphocytes.” 


CASE 7 VASCULAR SYPHILIS CEREBRI 

This case differs from the two that have been described in presenting relatively 
normal meninges. Neither infiltrating elements nor an unusual thickening is noted. 
The parenchyma of the brain show's a unique type of vascular lesion not seen in 
cither encephalitis or in the various cases of cerebral syphilis described. Nearly 
all the larger vessels show' hyperplasia of all their layers, notably of the intima. 
With few' exceptions, such vessels show' broad adventitial coats, the fixed cells of 
w Inch fray out extensively into a mesenchvma-like, syncytially arranged connective 
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tissue network, the meshes of which are conspicuously numerous and widened. 
Here, in addition to the many newly formed capillaries, distinct small arteries 
and veins may be seen with thickened intima. 

The infiltration about such vessels is nearly exclusively restricted to the adven- 
titial coat and is composed mainly of scattered small lymphocytes, many of which 
have deep staining and at times decidedly pyknotic nuclei. This and the fact 
that plasma cells are conspicuously absent and macrophages and large mononuclears 
only occasionally met seemed to indicate that the infiltration had been arrested 



Fig. 22. — The bizarre shape assumed by a large mononuclear in the process 
of emigration; X 2,000. 

in its early stages. The total lack of mitotic figures in the lymphoid exudates, the 
extreme sparsity of active emigrations and the nonhypertrophied and in instances 
pyknotic condition of the vascular and neocapillary endothelium lend additional 
evidence to this view. 

In regions in which the neuroglia tissue has become extremely rarefied, regres- 
sive changes in the larger vessels are still more pronounced. Here the exudates < 
are extremely sparse. The adventitial coat consists of a disorganized mass of 
loosely concerted connective tissue cells, many of which show signs of degenera- 
tion, a process equally notable in the disintegrating local neocapillaries. In such 
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vessels, little is left of the media and the intima save a distorted convoluted 
cellular mass, in the midst of which most prominent is the corrugated elastic 
membrane. 

This case presents a third type of vessel, which in cross-sections simulates a 
large lymphatic. These vessels are composed nearly exclusively of endothelial 
cells, relatively few of which are normal. About such structures, exudates are, 
as a rule, entirely lacking; when present, they exhibit marked degeneration 
These vessels are undoubtedly instances of newly formed capillaries, which sub- 
sequently have assumed giant proportions. 


1 



Fig. 23 The dumb-bell shape of a large mononuclear in transit through the 
vessel wall; X 2,000 y uie 


mally, an infiltration of closely grouped cells approximating in type that in 
he previous cases is met with in some of the small veins and postcapillarv 
c ni es. Here the exudates, while predominantly composed of small and for the 
most part normal appearing lymphocytes, included plasma cells large monouu 
clears and macrophages in varying proportions A W a • ° ° nU ~ 

encountercd. Sloughed off endothelial cells with a retai lTZ g 7ZT C T 
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Occasionally, larger vessels running in from the periphery are accompanied 
by connective tissue septums, which at intervals are densely populated by long, 
spindle-shaped, clasmatocyte-like structures heavily laden with greenish pigment 
granules. The latter are found in local macrophages and in the fixed endothelium. 
In spite of this, however, no genetic relationship can be established between the 
pigmented free cells and the vascular endothelium. On all occasions, the endo- 
thelium, as well as the perithelial connective tissue, is cytogenically inactive in 
respect to a production of the so-called endothelial leukocytes or large mononu- 
cleate exudate cells. 



Fig. 24. — Various alterations in contour of nucleus and cytoplasm assumed by 
lymphoid cells during emigration : the upper three rows are large mononuclears ; 
the lower two rows are small and medium-sized lymphocytes. LV designates the 
vessel. 

All the figures were drawn with the camera lucida at a uniform magnification. 
Leitz apochromatic oil immersion %2 FI. objective; compensatory oculars X 10- 


SUMMARY 

Beginning with the earliest investigations of Cohnheim and his con- 
temporary Virchow, the nature, origin and significance of the so-called 
small round cell infiltration occurring in various inflammatory conditions 
have been the subject of repeated investigations and discussion. The 





D 


Fig 25 . — A show s an initial infiltration about a capillar}', showing a plasma- 
mast cell and two plasma cells; B, a typical plasma cell displaying the paranuclear 
clear area; C, a lymphocUc (a) and a large mononuclear (/;) acquiring the 
cliai acter of macrophages, (c) an emigrating lymphocyte; D, an emigrating large 
mononuclear ; E, Russell bodies simulating eosinophil granules enclosed in plasma 
tells. 
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literature claiming a histogenous origin for these cells, though decidedly 
more extensive than that arguing for a hemic origin, is, however, hy 
no means equally conclusive. 

Ranvier established the existence of a free wand ering type of cell 
i n the loose connective tissue ('clasmatocytes \ that under normal and 
pathologic conditions exhibits polyvalent hemohistiopoietic potencies. 
This was verified by subsequent workers, who variously named these 
structures resting wandering cells ( Maximow T adventitial cells (Mai- 
chand), histiocytes (Kiyono) and hemohistioblasts. (Ferrata). These 
cells were investigated from the point of view of embryogenesis and 
comparative histogenesis and were recognized in natural and experi- 
mentally produced inflammatory conditions. Their character was 
determined by intra vitam staining with various colloidal dye injections 
(.Pyrrholblau, trypanblau, lithium-carmine), by growth of various tissues 
in vitro and hy the supravital staining methods (neutral red, Janus 
green) . It was then found that these variously named, dye-storing cells 
lie! on g to the coherent organization that in current literature has 
definitely become recognized as the histiocytic apparatus or t he reticulo- 
endothelial system . 

It is now a well established fact that i n the adult orga nism there 
are, in a d dition to the generalized resting wandering cell s, fixed histi o- 
cytic elements t hat under normal and es peci ally under pathologic condi- 
tions may m o bilize, proliferate and round up to form free wandering 
phagocytic elements, including granulocytes. These fixed histiocytic 
cells constitute the reticular cells of the lymphoi d and myeloid tissue, the 
c ells lining the sinuses of the lymph nodes and the venous channels o f 
the bone-marrow, spleen and liver ( Kupfeer cells ! and possibly th e 
cells lining the venous capillaries of the su prarenal glands and the 
hypophysis.. It is this group of cells only that is correctly covered b y 
the term reticulo-endothelium. In this restricted sense, the term is par- 
ticularly appropriate, reticular implying the histologic character of the 
riporinal cells; endothelium their function in establishing channels for 
the lymph and the blood stream through the respective organs. 

No sooner had Goldman , 39 Tschaschin , 40 Aschoff and Kiyono , 41 
Kiyono 42 and others established the morphology and cytopoietic signifi- 

39. Goldman, E. F.: I. Die aussere und innere Sekretion des gesunden und 

kranken Organisms im Lichte der vitalen Farhung, Beitr z klin Chir 64-192 
1909: II. 78:1, 1912. ' ’ 

40. Tschaschin, S. : Ueber die ruhenden Wanderzellen und ihre Beziehungen 

zu den anderen Zellformen des Bindegewebes und zu den Lymphocvten Folia 
haemat. 17:317, 1913. 3 njmocjten, ±-olia 

F„liah« t 5 (®,' ,d 19u’ 0n °' K: Z ” r *** der 6r05Sel ’ 

42. Kiyono, K.: Die vitale ICarminspeicherung, Jena, Gustav Fischer, 1914. 
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cance of the reticulo-endothelial system than repeated attempts were 
made to include the generalized vascular endothelium (both deep seated 
and peripheral) as actively participating in the production of the free 
wandering phagocytic cells. In the current literature, such vascular 
endothelial derivatives are spoken of as endothelial leukocytes (Mallory, 
1914), large mononuclear phagocytes (Mcjunkin, 1925), endothelial 
phagocytes (Foot. 1925) and monocytoid elements (Di Guglielmo, 
1926).’ 

Pathologists, especially, are prone to adopt this view of a vascular 
endothelial origin of the large mononuclear to account for the frequent 
appearance of this type of cell in a variety of infectious diseases, such 
as malaria, endocarditis lenta, streptococcemia, tuberculosis, syphilis and 
various other types of chronic inflammatory lesions. This tendency 
may be traced to Patella (1903-1923), who regarded large mononuclears 
and the major portion of the lymphocytes as “cadaverously” isolated 
vascular endothelial cells. It was substantially influenced by Mallory 
(1898) with his repeated assertion (1914) of a vascular endothelial 
origin for the endothelial leukocytes, and is seemingly difficult to dis- 
establish because of Marchand’s (1898-1902) classical studies on the 
polyvalent cytopoietic potencies of the adventitial cells skirting the blood 
vessels. Influenced by the investigations of his pupil Herzog, Marchand 
in recent years (1921-1924) considered the adventitial cells as derivatives 
of the vascular endothelium, which, when in a free ameboid state, are 
capable of giving origin to many of the small elements appearing in 
inflammatory lesions. 

Indeed, it is proved that endothelial components of the reticulo- 
endothelial system exhibit polyvalent hemohistiopoietic potencies under 
normal and especially abnormal conditions, but attempts to prove a 
similar potency for the generalized vascular endothelium have thus 
far been strikingly inconclusive. In spite of the numerous investigations 
made and the various methods employed (especially that of injections 
of india ink) the evidence to date has not been sufficient to justify the 
axiomatic conclusion that the generalized vascular endothelium gives 
origin in any notable quantity to macrophages, polyblasts, small and large 
mononuclears, histiocytes, epithelioid cells, dust cells, syncytial or giant 
cells, or any of the free wandering cells met in inflammatory reactions. 
The situation is admittedly different in respect to the reticulo-endothelial 
system, for here any of the aforementioned cells may differentiate from 
the local endothelium, which, to avoid an all too prevalent confusion, 
might be called the riporinal endothelium as contrasted with the vascular 
endothelium. 

That even monocytes take their origin from the reticulo-endothelial 
system has repeatedly been asserted (Schilling, Schittenhelm and 
Erhardt, Masugi, Buengler and others). This view, disparaged by the 
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late Maximow, has recently been categorically denied by Bloom, who 
maintains that proof of such a transformation is lacking. 

The present investigation, like the previous one on encephalitis, 
afforded ample opportunity for a detailed study of the cytopoietic powers 
of the vascular endothelium. The reactive phenomena of the latter 
were noted under a variety of conditions, such as hypertrophy, swelling, 
new formation of capillaries, disintegration of constituent cells, partial 
or total degeneration and breaks in vessel walls because of massive 
diapedesis, yet no instance was recorded of vascular endothelium partici- 
pating in any way in the production of free wandering cells (large 
mononuclears, histiocytes, polyblasts, macrophages) either through 
mitotic proliferation, desquamation or otherwise. 

In syphilitic lesions, endothelial cells frequently become sloughed off 
from the vessel wall, but such detached cells either retain their character- 
istic endothelial aspect or become transformed into fibroblast-like 
structures, which, when somewhat receded from the vessel wall, are 
frequently i indistinguishable from adjoining perivascular fibroblasts. 
This observation is by no means new. Over a quarter of a century 
ago, Maximow recorded the phenomenon as occurring in inflammatory 
reactions and has subsequently rediscovered the process in variously 
treated tissue cultures. 

Important recent corroboration of the desquamation is found in the 
observations of Clarke and Clarke (1927) in living capillaries of 
amphibian larvae. The detached endothelial cells, in their opinion, 
remain specific and are devoid of ameboid movement. The phenomenon, 
in their opinion, is due to a weakened condition of the animal or to some 
mechanical injury. 

Jolly in his earliest works, by means of injections of silver nitrate 
into the peritoneal cavity, observed the similar phenomenon of a slough- 
ing off of endothelial cells and observed that, on occasions, “les cellules 
endotheliales ont pris l’aspect de veritable cellules conjonctives” (the 
endothelial cells appeared like true connective tissue cells). Jolly (1923) 
differed with Maximow by asserting that while some of the endothelial 
cells are altered in this fashion a considerable quota of them become 
rounded up into spherical structures (macrophages, polyblasts). 

For the most part, contemporary workers on endotheliopoiesis, 
Heizog, Marchand, Dunlap, Oeller, Toppich, Siegmund, Sabin, Doan 
and Cunningham, Di Gugliehno, Foot and others, failed to mention this 
recession from the vessel wall of endothelial cells that retain the endo- 
thelial morphology or assume a fibroblast-like appearance. Histor- 
ically. the process should offer no difficulty, since embryologically the 
early endothelial cells represent modified mesenchymal cells ; the occur- 
rence of a reverse process under pathologic conditions- in which endo- 
thelial cells assume a fibroblast-like morphology may readily be 
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In current contributions on the origin of the perivascular exudates, 
the vague statement is often made that they arise from the cells of the 
vessel wall or from the so-called “Gefasswandzellen.” Since both 
expressions leave one in a quandary as to what type of cell is meant, their 
use should be discontinued, especially so since in the light of modern 
hematology a sufficient variety of terms is available to describe accurately 
the various types of cells that may be encountered in the vessel wall. 

A step in this direction is taken by von Mollendorff, who in his recent 
work interpreted the adventitial cells not as independent specific entities 
but as attached constituents of the general fixed fibroblast-net. His 
views as to the polyvalent hemohistiopoietic potencies of the fibroblast 
need not be discussed at length here ; it is only necessary to say that the 
specificity of the fibroblasts is so well established that a resuscitation of 
older theories assigning a developmental capacity to the cell will occasion 
only needless discussions. 

Over twenty-five years ago, Maximow (1902) contributed his clas- 
sical studies on the inflammatory reaction of the connective tissue 
elements, notably that of the fibroblasts. In this work, he showed that 
the fibroblasts had a specific spindle-shaped stellate form, that their only 
mode of proliferation was through mitosis, and that among the various 
other inflammatory cells they played a decidedly unimportant role. This 
view Maximow subsequently corroborated by observation on cultures of 
connective tissue ; for here, in the living condition, fibroblasts likewise 
appeared as specificallj' established elements with no evidence of further 
progressive histogenetic powers. Finally, in his last studies 43 on 
explanted tissues, he was able to show that lymphocytes may develop 
into fibroblasts, which, once established, notably never lose their specific 
morphology but, in laying down typical connective tissue, assume the 
function of ordinary fibroblasts. 

Identical results were obtained by Bloom (1928). Rabbit lymph 
cultures in vitro showed within from six to eight hours a differentiation 
of small and large lymphocytes into the typical dye-storing mononuclears 
and polyblasts of inflammation, some of which later changed into 
fibroblasts. 

Ferrata and the Italian school also repeatedly held out for the 
specificity of the fibroblasts. Jolly, admitting a phagocytic activity for 
the cells, regarded their final differentiation as permanent. In our own 
material (that on which this paper is based, as well as that on which 
our previous publication on encephalitis was based), the fibroblasts failed 
to reveal any activity in the production of free wandering cells or granu- 
locytes, as asserted by von Mollendorff. In all instances, even when the 

43. Maximo\v r A.: Development of Nongranular Leucocytes (Lymphocytes 
and Monocytes) into Polyblasts (Macrophages) and Fibroblasts in Vitro, Proc. 
Soc. Exper. Biol. & Med 24:570, 1927. 
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perivascular infiltration -was maximal, fibroblasts retained their stereo- 
typed morphology and played a decidedly secondary role. When 
hypertrophied connective tissue was met with in its most extreme form, 
as for example in the semilunar ganglion in one of the cases described 
here, fibroblasts never exhibited the alleged amitosis as an accompanying 
process in the production of free cells (von Mollendorff). Binucleate 
fibroblasts were encountered, but these represented indentations and 
segmentations of nuclear material rather than direct cell divisions, for 
never was an interruption of protoplasmic wall or a rounding up of 
these cells noted. The mitotic figures were seen in fibroblasts. Ihosc 
encountered seemed sufficiently typical to substantiate Maximow s recent 
statement that “the only conclusively demonstrated mode of proliferation 
of the fibroblasts is mitosis.” 

It is a peculiar coincidence that both here and abroad pathologists 
during the last twenty years have made repeated attempts to derive the 
large exudative mononuclears from the vascular endothelium rather than 
concede a direct hemic origin of the cell by way of emigration through 
the vessel wall. Many consider the small circulating lymphocyte a cell 
type as permanently differentiated as the erythrocyte (Ferrata). Hirsch- 
feld 44 denied its power for progressive development in cultures of 
leukemic blood. Others, while admitting a diapedesis of lymphoid cells, 
deny or at least question the ability of these to develop into granulated 
elements or into polyblasts in inflammatory reactions, especially those 
of the acute type. 

Opposed to this somewhat arbitrary stand, following the lead of the 
pioneers Metchnikoff, Cohnheim and especially Maximow, there is a 
formidable array of workers offering evidence not only of the possibility, 
but of the decided frequency of the emigration of lymphocytes and large 
mononuclears and their subsequent polyblastic differentiation. Maximow 
as early as 1902, in his studies on experimental aseptic inflammations, 
advanced his theory of a mixed origin of the exudates, maintaining that 
while a small quota represent derivatives of local pre-existent small 
wandering cells (emigrated lymphocytes) and clasmatocytes, the vast 
majority are to be interpreted as hemic lymphocytes that through emigra- 
tion have attained a perivascular habitat, where a polyblastic differentia- 
tion of them frequently occurs. Maximow has, in the face of strong 
opposition, consistently held the same opinion in his works on purulent 
inflammations, on the ontogenesis of blood cells, on the nature of con- 
nective tissue and recently on the cultures of lymphoid tissue, normal and 
inoculated with tubercle bacilli. 

44. Hirschfeld, H.: Zuchtungsversuchc mit leukaemischem Blut Folia 

liapmnl 1097 lul ' 10113 
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Jolly is as affirmative as was Maximow, maintaining that the major 
portion of the cells in inflammation is constituted of emigrated lympho- 
cytes through diapedesis. This phenomenon of lymphoid cells passing 
through the cell wall has repeatedly been confirmed by various workers. 
A list given by Maximow in a recent review on mesenchymal reactions 
includes the names of Ziegler, Schwarz, Helly, Zieler, Verebely, Fischer, 
Homen, von Fieandt, Wallgren, Tschaschin, Bergel, Dantschakoff and 
Seidlein, Kraft, Stilwell, Lang and Alfejew. To this list should be 
added the recent work of Bloom (1928), who maintained that in sub- 
cutaneous abscesses of rabbits infected with Bacillus monocytogenes the 
exudate cells represent, exclusively, transformed emigrated lymphocytes 
and monocytes. 

Our present studies on syphilitic lesions and those previously reported 
on encephalitis have revealed many instances of lymphocytes and large 
mononuclears (monocytes) passing through the endothelial wall in full 
corroboration of Maximow’s and Jolly's original contentions. 

In the process of emigration, lymphocytes and large mononuclears 
often show decided variations in their nuclear and cytoplasmic contours, 
but at times extravasation is accomplished with slight changes in cell 
area and morphology. Often both cytoplasm and nucleus are drawn out 
into long, irregular structures, the advancing portion of the cell contain- 
ing the main mass of the cell contents. Small and medium-sized lympho- 
cytes in transit through the capillary wall assume such a degree of 
basophilia as frequently to obscure all traces of cytoplasm. Hence 
dark, round masses with pronounced pseudopods ending in rotund 
fashion in juxtaposition or in contact with the endothelium are to be 
interpreted as emigrating lymphocytes and not as tangential sections of 
endothelial cells (Marcora 45 ). Such transient lymphocytes can be 
seen in small capillary tubes showing perfect unbroken endothelium near 
which are to be found previously extravasated, migrating and dividing 
free cells. 

Curved dumb-bell-shaped, deeply staining nuclei with clearcut 
cytoplasmic contours, seen frequently outside the vascular endothelium, 
are not desquamated endothelial cells, but recently emigrated lymphocytes 
or large mononuclears. Thin strands of nuclear material running from 
the capillary lumen to a main cell body located in the third or fifth 
row of lymphocytes indicate clearly that the emigration is at times slow 
and arduous. 

After extravasation, the behavior of the lymphoid cells varies. 
Hypertrophy is common for all the lymphocytes. Many of the 
latter, together with the large mononuclears, change into polyblasts, 

45. Marcora, F. : Sull’ origine delle infiltrazioni perivasali nella encefalomielite 
epidemica, Haematologica 2:323, 1921. 
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macrophages, histiocytes and plasma cells, with the differentiation into 
plasma cells being of far greater frequency in the lesions of syphilis than 
in those of poliencephalitis or acute epidemic encephalitis. 

The streamlike orientation and migration of lymphoid cells in the 
vicinity of blood vessels so frequently noted in encephalitis gives addi- 
tional evidence of a hemic origin of the cells. In the present material, this 
phenomenon of migrating away from the adventitial spaces was not 
noted, which is characteristic for infiltrations in syphilis cerebri. 

To meet the question whether the active emigration docs not represent 
superimposed cells, it may be said that this could not be the case ; f 01 all 
the photomicrographs portraying emigrating cells were taken with high 
aperture lenses and critical illumination, so that only a single plane was 
in focus at one time. In every instance, it was possible to choose a 
plane either above or below that of the depicted emigrating lymphocyte, 
and the conclusion seems obvious that the cell in question represented an 
individual lodged between the endothelial cells, through which it was 
seeking passage to a perivascular habitat. 

CONCLUSIONS 

In all types of syphilitic lesions, the vast majority of the infiltration 
elements in the adventitial spaces is constituted of emigrated lympho- 
cytes and monocytes, as evidenced by the numerous emigration pictures 
seen, with a small quota of homoplastic differentiation products of 
preexistent or previously extravasated lymphoid cells. 

As a rule, the perivascular infiltrations in the various types of syphilis 
are decidedly less marked than in poliencephalitis or in acute epidemic 
encephalitis. In one case, however, it not only equals, but surpasses that 
of the latter. Streamlike orientation and migration of lymphoid cells in 
the vicinity of blood vessels so characteristic in encephalitis is lacking in 
syphilis. 

Among the exudates, the large mononuclear, hyperplastic and poly- 
blastic differentiations of lymphocytes are decidedly less frequent in 
syphilis cerebri than in encephalitis. Macrophages only are found in the 
same proportion. 

The described syphilitic lesions in the brain show a high ratio of 
plasma cells and a marked frequency of mast cells, both of the plasma- 
mast cell type and of the histogenous variety. The greatest number of 
the plasma cells is encountered in paresis, in which, in the larger infiltra- 
tions, they constitute approximately one half of the exudate. 

The plasma cells represent the terminal differentiation stage of 
lymphocytes and monocytes; they may, however, further differentiate 
mto plasmamast cells, as originally outlined by Krompecher 

Associated with the degeneration of the plasma cells is the formation 
of Russell bodies (hyaline bodies) which at necrobiosis of the cell become 
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freely dispersed in the tissue. The Russell bodies are always conspic- 
ously acidophilic. They vary in size from small eosinophil, granule-like 
structures to giant spheres of monocytic proportions. 

In no way does the vascular or the newly formed capillary endo- 
thelium give rise to free wandering phagocytic cells. A detachment of 
the endothelial cells occurs frequently, but such cells either retain their 
characteristic endothelial aspect or become transformed into structures 
indistinguishable from fibroblasts, especially when somewhat receded 
from the vessel wall. 

A heteroplastic formation of exudates from the so-called adventitial 
cells of Marchand or any other fixed connective tissue cells and amitosis 
in these cells are not noted. 

Extravasation of red corpuscles into the adventitial spaces occurs 
rarely in syphilis, but in areas of softening, it may be massive. 

Polymorphonuclear and eosinophil leukocytes play practically no 
role in this inflammatory process. The latter, however, are extremely 
numerous in areas of softening. 

The formation of compound granular cells occurs occasionally about 
vessels ; it is exceedingly marked in areas of softening in which emigrated 
lymphocytes may become transformed into gitter cells. 

One case presents a widespread and marked hyalinization of paren- 
chyma and blood vessels, especially of the capillary type. In two other 
cases, a mild (perhaps initial) process of hyalinization is noted about 
some of the capillaries. 

Emigrating lymphocytes and monocytes are seen embedded in the 
hyaline matrix ; because of this fact, they may well be termed “fossilized 
lymphoid cells.” 
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In a previous publication, it was demonstrated ' that immunization 
with living colon bacilli prevents a fatal outcome in fecal pci itonitis. 
No experimental evidence was offered to explain this immunit) . It 
had been shown earlier that immunization . with colon bacilli averts 
death in peritonitis due to Bacillus coli in gum tragacanth ;■ it is con- 
ceivable that the survival in this type of peritonitis is due to the pro- 
duction of specific antibodies. However, such an explanation cannot 
be readily offered when survivals occur following the intraperitoneal 
introduction of feces containing many other bacteria besides B. coli. 
Are the colon bacilli present in the feces solely responsible for the pro- 
duction of peritonitis and death? Is the immunity produced general 
and is it specific or nonspecific, or is one dealing with a peritoneal, 
cellular, nonspecific, local immunity? The experiments presented in 
this communication are attempts to answer, at least partly, these ques- 
tions. We are presenting in this paper only the cellular reactions 
observed in the peripheral circulation, the peritoneal exudate and the 
tissues. The role of the so-called humoral elements will be presented 
in another communication. 


EXPERIMENTAL PROCEDURES 

Fecal material obtained from the lower part of the small bowel and the large 
bowel of dogs was mixed thoroughly with a 0.9 per cent sodium chloride solution 
and filtered through gauze. These prepared feces were injected into other dogs 
to produce acute fecal peritonitis. Four grams of feces in 20 cc. of saline solution 
was injected intraperitoneally into each animal. 

A number of the dogs were immunized by intraperitoneal injections of living 
colon bacilli (our strajn 300). The method of immunization was described in 
detail by Steinberg and Goldblatt. 3 Other dogs were immunized by subcutaneous 


* Submitted for publication, Jan. 26, 1929. 

* From the Division of Laboratories and Research, Toledo Hospital. 

This , communication is a part of an experimental study on “Recovery in 
Peritonitis” made possible by a grant from the American Medical Association 

1. Steinberg, B., and Goldblatt, H.: Peritonitis: IV. Production of Active 

I rs«sr5 s \£;jT4°” ,corac of Experin,en,a ' Fecai ** 

2. Goldblatt, H, and Steinberg, B.: Peritonitis: III. Active Immunization 
Against Experimental B. Coli Peritonitis, Arch. Int. Med. 41:42 (Tan) 1928 

3. Steinberg and Goldblatt (footnotes 1 and 2). ' 
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injections of living B. coli. A number of dogs were immunized by intraperitoneal 
injections of formaldehyde-killed B. coli (these, suspended in saline solution, were 
allowed to stand in 0.1 per cent formaldehyde for six hours). The same method 
of immunization was employed irrespective of the route or the state of the bacteria. 

Prior to the production of the peritonitis, total and differential counts of the 
white cells of the peripheral blood were made. Following the onset of the peri- 
tonitis, total and differential counts of the white cells of the peripheral blood and 
of the peritoneal exudate were made at half hourly or hourly intervals. Supra- 
vital dyes (neutral red and janus green) were used in studying the peritoneal 
exudate, which was obtained by abdominal puncture with sterile glass capillary 
pipets. A neutral red stock solution was made up of 0.1 Gm. of the dye in 10 cc. 
of absolute alcohol; 0.5 cc. of the neutral red stock solution and 0.4 cc. of a 
saturated solution of janus green in absolute alcohol was added to 10 cc. of abso- 
lute alcohol. Dry smears were made from the dilute mixture of dyes. A drop 
of the peritoneal exudate was placed on the cover slip and inverted on the dry 
dye film. At short intervals, dogs were killed with chloroform and sections were 
taken from the omentum, parietal peritoneum, mesentery, diaphragm, intestine, 
mesenteric lymph node, liver, spleen and kidney, from approximately the same 
locations. The tissue was fixed in Zenker-formaldehyde without acetic acid and 
stained with hematoxylin-eosin and Gram stains. Thus, at short intervals follow- 
ing the onset of peritonitis, the peripheral blood, the peritoneal exudate and ihe 
tissue reactions were correlated. 

Fecal Peritonitis ill Normal, Nonimmunc Animals. — In a previous communica- 
tion, it was pointed out that when a sufficient amount of fecal material is injected 
into the peritoneal cavity of a dog, the animal develops a general peritonitis and 
succumbs within twenty-four hours. In these experiments, the duration of life 
of nonimmunized dogs with the peritoneum soiled with fecal material did not 
exceed eight hours. However, different samples and varying amounts of feces 
altered the survival period of the animals. In some of our experiments (unpub- 
lished), the intraperitoneal introduction of 2 Gm. of feces resulted in the survival 
of the animals for six days. We therefore used, for all the animals in these 
experiments, feces from the same stock, and administered it to them in equal 
amounts. Ten control dogs that had received injections of equal amounts of feces 
(4 Gm. in a 0.9 per cent sodium chloride solution) died in from seven to eight 
hours. It therefore became incumbent on us to study the cellular reactions within 
the first eight hours. Six dogs were used in the study of the cellular response 
to fecal peritonitis in normal nonimmune animals. One dog was allowed to die 
from the peritoneal infection; it died in seven and three-quarter hours after the 
onset of the infection. A second dog was killed at the end of one hour; a third 
at the end of two hours; a fourth at the end of three hours; a fifth at the end 
of four hours, and a sixth at the end of six hours after peritonitis was produced. 

Fecal Peritonitis in Immune Animals.— The dogs were immunized by intra- 
peritoneal injections of living colon bacilli (our strain 300, isolated from the blood 
of a patient dying with colon bacillus bacteremia). Thirteen dogs were used in 
this series. Twelve of these animals received intraperitoneally equal amounts of 
fecal material in saline solution (4 Gm. of feces in a 0.9 per cent sodium chloride 
solution) ; four of them were allowed to survive to confirm the efficacy of the 
immunization. The peritoneal exudate, the peripheral blood and the tissue reac- 
tion were studied in the other eight dogs. The animal that did not get any fecal 
material was killed and the tissues studied for reactions produced by the immuni- 
zation. Of the eight dogs with fecal peritonitis, one was killed one hour after the 
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onset of peritonitis, another at the end of three hours, a third at the end of four 
hours, a fourth at the end of six hours, two at the end of eight hours, a seventh 
at the end of twelve hours, and the eighth at the end of twenty-four hours. 

In the immunized dog without peritonitis, the total white cell count o tic 
peripheral blood was 34,300. Polymorphonuclcars constituted 91 per cent, mono- 
nuclears 4 per cent and lymphocytes 5 per cent. The peritoneal fluid showed only 
an occasional epithelial cell. The omentum and the parietal peritoneum contained 
cellular areas from 20 to 70 microns in width. The greater number of cells con- 


Taisu: 1 . The Peripheral Blood and the Peritoneal Exudate in a Normal, Non 

immune Dog with Fecal Peritonitis 


Time of 

Peripheral Blood 



Peritoneal Exudate 
* - - — 


Count in r 

Hours after Total White 
Onset of Count per 
Peritonitis C.Mm. 

Piffcrcntial 

Count 

Total White 
Count per 
C.Mm. 

Wright Stain 
Preparation 

Vital Bye 
.Preparation 

(Prior to onset 
of peritonitis) 22,150 

Polymorplio- 
nuclears — 

7 C% 






1 

C,950 

Lymphocytes 

Polymorpho- 

24% 

1,300 

Polymorpho- 

81% 

Polymorpho- 
nuclcurs.. . . 

81% 

nuclear 6. . . . 

45% 


nuclears — 



Lymphocytes 

55% 


Epithelial cells 14% 

Mononuclears 19% 




Lymphocyte? 

3% 



2 

4, GOO 

polymorpho- 
uuc’entB — 


0,200 

Polymorpho- 

80% 

Polymorpho- 

84% 


SS% 


nuclears — 

nuclears.:.. 



Lymphocytes 

G2% 


Epithelial cells 

9% 

Mononuclears 

10% 




Lymphocytes 

3% 



3 

3,400 

Polymorpho- 


27,750 

Polymorpho- 

90% 

Polymorpho- 

92% 


nuelcars.... 

10% 


nuclears 

nuclears — 



Lymphocytes 

90% 


Epithelial cells 

8% 

Mononuclears 

s% 




Lymphocytes 

S5% 



4 

2,350 

Polymorpho- 


20,930 

Polymorpho- 

91% 

Polymorpho- 

99% 


nuelcars.... 

34% 


nuclears 

nuelcars.... 



Lymphocytes 

GG% 


Epithelial cells 

7% 

Mononuclears 

19% 





Lymphocytes 

2% 



5 

4,130 

• Polymorpho- 


2G,300 

Polymorpho- 


Polymorpho- 

92% 


nuclears — 

50% 


nuclears 

95% 

nuelcars.... 



Lymphocytes 

50% 


Lymphocytes 

5% 

Mononuclears 

8% 

6 

4,500 

Polymorpho- 


14,900 

Polymorpho- 


Polymorpho- 

SS% 


nuclears — 

50% 


nuclears 

89% 

nuclears — 



Lymphocytes 

50% 


Monocytes. . . 

7% 

Monocytes... 

8% 






Lymphocytes 

47* 

Mononuclears 

47* 

7 

6,800 

Polymorpho- 


14,100 

Polymorpho- 


Polymorpho- 




nuclears.. . . 

02% 


nuelcars 

80% 

nuclears.... 

80% 



Lymphocytes 

38% 


Monocytes.. . 

10% 

Monocytes... 

,10% 






Lymphocytes 

19% 

Mononuclears' 

10% 

7% 

7,400 

Polymorpho- 


14,400 

Polymorpho- 


Polymorpho- 




nuclears 

CS% 


nuclears 

80% 

nuclears.. . . 

S4% 



Lymphocytes 

32% 


Monocytes... 

6 % 

Monocytes... 

8% 

Outcome: 





Lymphocytes 

8% 

Mononuclears 

87* 

Died 7% hours after onset 

of peritonitis. 




sisted of large mononuclears, the remaining cells were plump and fusiform with 
fairly vesicular nuclei. These cells had the appearance of young fibroblasts ; how- 
ever, in the same sections, we observed similar cells sprouting from the endo- 
thelium of capillaries, and we are designating them here as endothelial cells. The 
capillaries were slightly dilated, and contained a small number of red cells and a 
few polymorphonuclcars. In places, there was formation 'of new capillaries, the 
total picture being that of. granulation tissue. 

Immunization with Formaldehyde-Killed Bacteria and Production of Fecal 
Peritonitis.— An attempt to produce immunity against fecal peritonitis by the 
intraperitoneal injection of heat-killed B. coli did not prove successful 1 Heat 
destroyed the greater part of the antigenic properties of the colon bacillus As 
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a part of another experiment (in collaboration with Dr. H. Goldblatt), formalde- 
hyde-killed B. coli (strain 300) were injected into six dogs intraperitoneally and 
into five dogs subcutaneously. The immunizing procedures were otherwise simi- 
lar to those employed with living bacteria. Each of the eleven dogs received intra- 

Table 2. — The Peripheral Blood and the Peritoneal Exudate in an Immune Dog 

with Fecal Peritonitis 


Time of 
Count in 


Peripheral Blood 
_ * 


Peritoneal Exudate 


Hours after Total White Total White 

Onset of Count per Differential Count per Wright Stain 

Peritonitis C.Mm. Count C.Mm. Preparation 

Vital Dye 
Preparation 

(Prior to onset 
of peritonitis) 

40,200 

Polymorpho- 

nuelears 

Lymphocytes 

93% 

5% 




1 

27,000 

Polymorplio- 

nuclears 

Lymphocytes 

92% 

S% 

50,500 

Polymorpho- 

nuclears 99% 

Epithelial cells 1% 

Polymorpho- 

nuclears 99% 

Mononuclears 1% 

2 

12,500 

Polymorpho- 

nuclears 

Lymphocytes 

90% 

10% 

98,600 

Polymorpho- 

nuclears 99% 

Epithelial cells 1% 

Polymorpho- 

nuclears 99% 

Mononuclears 1% 

3 

4,300 

Polymorpbo- 

nuclears 

Lymphocytes 

83% 

17% 

180,500 

Polymorpho- 
nuclears.... 100% 

Polymorpho- 

nu cl ears 98% 

Mononuclears 2% 

4 

8,750 

Polymorplio- 

nuclears 

Lymphocytes 

79% 

21% 

197,000 

Polymorpho- 

nuelears 9S% 

Mononuclears 2% 

Polymorpho- 
nuclears.... 90% 
Monocytes... 4% 

3 

13,000 

Polymorplio- 

nuclears 

Lymphocytes 

86% 

14% 

21G.000 

Polymorpho- 
nuelears.... 93% 
Mononuclears 3% 

Polymorpho- 
nuclears.... 93% 
Monocytes... 7% 

0 

23,700 

Polymorpho- 

nuclears 

Lymphocytes 

84% 

16% 

23S,000 

Polymorpho- 
nuclcars.... 90% 
Mononuclears 10% 

Polymorpho- 

nuclears 91% 

Monocytes... 7% 
Clasmatocytcs 2% 

7 

26,400 

Polymorpho- 

nuclears 

Lymphocytes 

82% 

18% 

252,000 

Polymorpho- 
nuclears.... 90% 
Lymphocytes 2% 
Mononuclears S% 

Polymorpho- 

nuclears 85% 

Monocytes... S% 
Clasmatocytes 7% 

S 

43,500 

Polymorpbo- 

nuclears 

Lymphocytes 

81% 

19% 

281,150 

Polymorplio- 
nuclears.... 90% 
Mononuclears 10% 

Polymorplio- 

nuclears 88% 

Monocytes. . . 10% 
Clasmatocytes 2% 

9 

4S,500 

Polymorpho- 

nuclears 

Lymphocytes 

82% 

18% 

228,000 

Polymorpho- 

nuclears 90% 

Mononuclears 10% 

Polymorpho- 
nuclears.... 87% 
Monocytes... 8% 
Clasmatocytes 5% 

10 

50,000 

Polymorpho- 

nuclears 

Lymphocytes 

87% 

13% 

217,000 

Polymorpho- 
nuclears..'. . 87% 
Mononuclears 13% 

Polymorph o- 

nuclears 82% 

Monocytes... 10% 
Clasmatocytes 8% 

11 

52,000 

Polymorplio- 

nuclears 

Lymphocytes 

92% 

8% 

209,000 

Polymorpho- 

nuclears 85% 

Mononuclears 15% 

Polymorpho- 

nuclears 80% 

Monocytes... 8% 
Clasmatocytes 12% 

12 

57,000 

Polymorpho- 
nuclears — 
Lymphocytes 

92% 

8% 

212,000 

Polymorpho- 

nuclears 83% 

Mononuclears 15% 

Polymorpho- 

nuelears 80% 

Monocytes. . . 11% 
Clasmatocytes 9% 


Outcome: Killed at end of 12 hours after onset of peritonitis. 


peritoneally 4 Gm. of feces in 20 cc. of a 0.9 per cent sodium chloride solution. 
All died in from seven to eighteen hours. Apparently, formaldehyde had destroyed 
all the antigenic properties of B. coli. The peripheral blood, the peritoneal exudate 
and the tissue of one of the dogs that received intraperitoneal injections of 
formaldehyde-killed bacteria were studied. The dog died in seven hours fifty 
minutes after the onset of peritonitis. 
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The peritoneal exudate, hour by hour, was similar to that observed in normal, 
nonimmune dogs with fecal peritonitis. Monocytes and clasmatocytes, however, 
appeared at the end of the fifth hour. At death, the clasmatocytes numbered 6 
per cent and the monocytes 9 per cent. The omentum, the peritoneum and the 
mesentery showed mononuclears and endothelial cells, as observed in the sixth 
and eighth hour of fecal peritonitis in the immune dogs. The autopsy showed 
hemorrhagic peritonitis with little fibrin and 560 cc. of a cloudy, red, free fluid. 

Subcutaneous Immunization with Living Colon Bacilli and Production of Fecal 
Peritonitis. — Three dogs were immunized subcutaneously with living colon bacilli. 
The immunizing method was the same as that employed in the intraperitoneal immu- 
nization. Each of the three animals received an intraperitoneal injection of 4 Gm. of 

Table 3.— The Peripheral Blood and the Peritoneal Exudate in a Dog (Immunized 
until Formaldehyde-Killed Bacteria) with Fecal Peritonitis 


Time of 
Count in 

Peripheral 

Blood: 


Peritoneal Exudate 


t 




* 

Hours after 

Total White 

Total White 



Vital Dye 


Onset of 

Count per 

Count per 

Wright Stain 



Peritonitis 

C.Mm. 

C.Mm. 

Preparation 


Preparation 


(Prior to onset 
of peritonitis) 19,850 






1 

8,100 

1,800 

Polymorphonuclears 

92% 

Polymorphonuclears 

98% 


Lymphocytes 

G% 

Mononuclears 

2% 




Epithelial ceils 

2% 



2 

5,200 

3,940 

Polymorphonuclears 

90% 

Polymorphonuclears 

99% 




Epithelial cells 

4% 

Mononuclears 

1% 

3 

3,300 

7,200 

Polymorphonuclears 

91% 

Polymorphonuclears 

93% 




Lymphocytes 

4% 

Mononuclears 

7% 




Epithelial cells 

3% 



4 

2,700 

11,000 

Polymorphonuclears 

94% 

Polymorphonuclears 

95% 




Lymphocytes 

2% 

Mononuclears 

5% 




Epithelial cells 

4% 



5 

3,850 

31,000 

Polymorphonuclears 

97% 

Polymorphonuclears 

95% 




Mononuclears 

3% 

Monocytes 

4% 






Clasmatocytes 

1% 

6 

(Not taken) 

(Not taken) 

(Not taken) 


(Not taken) 


V 

4,450 

80,000 

Polymorphonuclears 

91% 

Polymorphonuclears 

88% 




Mononuclears 

9% 

Monocytes 

S% 






Clasmatocytes 

4% 

7% 

0,200 

01,000 

Polymorphonuclears 

84% 

Polymorphonuclears 

85% 




Mononuclears 

10% 

Monocytes 

9% 

Outcome: 

Died 7% hours 

after onset' of peritonitis. 


Clasmatocytes 

e% 


feces in 20 cc. of a 0.9 per cent sodium chloride solution. Two of the animals were 
allowed to survive. The peritoneal exudate and the peripheral blood of the third 
were studied for twelve hours; then the dog was killed and the cellular reactions 
of the tissue were studied. The peritoneal exudate, during the twelve hours, 
showed a polymorphonuclear percentage that varied from 93 to 100. Monocytes 
appeared at the end of the third hour and never exceeded 6 per cent. The bac- 
terial content of the peritoneal smears and the polymorphonuclear phagocytosis 
were similar to what had been seen in the case of the intraperitoneally immunized 
rogs. The omentum, the peritoneum and the mesentery at the end of twelve 

r r LlT/rn 91 v P r r p ° lymor P hon «clears, 3 P« cent mononuclears and 6 
1 ent endothelial cells. A number of polymorphonuclears in the tissue con- 
tained phagocytosed bacteria. The autopsy showed 721 cc. 0 f a dirty gray fluid 
with some flakes of fibrin, a small amount of fibrin on some loops of bowel and 
a slight injection of the peritoneum, the mesentery and the diaphragm. 
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SUMMARY OF EXPERIMENTAL OBSERVATIONS 

The white cells of the peripheral blood both in the immune and in 
the nonimmune animals appreciably decreased in number at the end of 
the first hour; this decrease continued and reached its lowest point 
at the end of four hours. From that hour the peripheral white cells 
began to increase in number. In nonimmune dogs, death occurred, as 

Table 4. The Peripheral Blood and the Peritoneal Exudate in a Subcutaneously 
Immunized Dog with Fecal Peritonitis 


Time of Peripheral Blood Peritoneal Exudate 

Count in r — —>■ . , _____ 


Hours after Total White 

Onset of Count per Differential 

Peritonitis C.Mm. Count 

Total White 

Count per Wright Stain 
C.Mm. Preparation 

Vital Dye 
Preparation 

(Prior to onset 
of peritonitis) 2S.2CI0 

Polymorpho- 
nuclears 

Lymphocytes 

82% 

18% 





1 

27,750 

Polymorpho- 
nuclears 

Lymphocytes 

7S% 

22% 

9,500 

Polymorpho- 
nuclears 

100% 

Polymorpho- 
nuclears — 100% 

2 

18,000 

Polymorpho- 
nuclears.. . . 
Lymphocytes 

81% 

19% 

28.G50 

Polymorpho- 
nuclears 

Lymphocytes 

98% 

2% 

Polymorpho- 
nuclears — 100% 

3 

27, GOO 

Polymorpho- 
nuclears... . 
Lymphocytes 

81% 

19% 

67,600 

Polymorpho- 

nuclears.... 

Mononuclears 

9S% 

2% 

Polymorpho- 
nuclears.... 99% 
Monocytes... 1% 

4 

32,100 

Polymorpho- 
nuclears 

Lymphocytes 

80% 

20% 

107,230 

Polymorpho- 
nuclears 

Mononuclears 

99% 

1% 

Polymorpho- 
nuclears.... 99% 
Monocytes... 1% 

5 

47,000 

Polymorpho- 
nuclears 

Lymphocytes 

89% 

15% 

180,000 

Polymorpho- 
nuclears 

Mononuclears 

96% 

4% 

Polymorpho- 
nuclears.... 9S% 
Monocytes... 2% 

G 

45,000 

Polymorpho- 
nuclears 

Lymphocytes 

S9% 

11% 

160,500 

Polymorpho- 
nuclears 

Mononuclears 

93% 

7% 

Polymorpho- 
nuclears — 9S% 
Monocytes... 2% 

7 

(Not taken) 

(Not taken) 

(Not taken) 

(Not taken) 

(Not taken) 

8 

42,500 

Polymorpho- 
nuclears 

Lymphocytes 

91% 

9% 

161,100 

Polymorpho- 
nuclears 

Mononuclears 

93% 

7% 

Polymorpho- 
nuclears 94% 

Monocytes... 6% 

9 

51,050 

Polymorpho- 
nuclears 

Lymphocytes 

89% 

11% 

1G0.500 

Polymorpho- 
nuclears 

Mononuclears 

95% 

5% 

Polymorpho- 
nuclears 9S% 

Monocytes... 2% 

10 

70,500 

Polymorpho- 
nuclears 

Lymphocytes 

80% 

14% 

149,000 

Polymorpho- 
nuclears 

Mononuclears 

95% 

5% 

Polymorpho- 
nuclears 9S% 

Monocytes... 2% 

11 

(Not taken) 

(Not taken) 

(Not taken) 

(Not taken) 

(Not taken) 

12 

79,200 

Polymorpho- 
nuclears 

Lymphocytes 

SS% 

12% 

127,000 

Polymorpho- 
nuclears 

Mononuclears 

97% 

3% 

Polymorpho- 
nuclears 98% 

Monocytes... 2% 


Outcome: Killed at end of 12 hours after onset of peritonitis. 


a rule, before the white cells reached their normal level as determined 
before the infection. In immune dogs, the white cells increased in 
number from the fourth hour and in eight hours exceeded the pre- 
infection count. The immune animals evidenced a more ready mobiliza- 
tion of leukocytes following an initial leukopenia. The number of 
polymorphonuclears in the peripheral blood decreased relatively and 
absolutely with the decrease of the total number of the white cells, 
while the number of lymphocytes relatively increased. With the rise 
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of the total number of white cells, the previous polymorphonuclear- 

lymphocyte ratio was established. - ,, . 

Coincident with the fall of the peripheral leukocyte count, cells made 
their appearance in the peritoneal exudate. In fifteen minutes after the 
onset of the infection,- cells were found m the exudate. . In immune 
animals, cells appeared in greater number and more rapidly than m 
nonimmune dogs. At the end of the second hour, the cell count of an 
immune dog exceeded by from three to four times the largest number 
of cells of a nonimmune dog during any hour. The polymorphonuclears 
constituted, for the first three hours, from 98 to 100 per cent of the 


/ 



Fig. 1. — Smear of the peritoneal exudate of fecal peritonitis one hour after 
onset in a normal, nonimmune dog. A large number of bacteria of various kinds 
may be seen, including three polymorphonuclear leukocytes. These do not show 
any phagocytosis. 

cells in both the immune and nonimmune dogs. From the fourth hour, 
monocytes appeared in the immune animal. At the end of the sixth 
hour, clasmatocytes began to appear. At the end of eight hours, both 
monocytes and clasmatocytes constituted approximately 12 per cent of 
the total number of cells, the other cells being polymorphonuclears. In 
nonimmune animals, monocytes appeared at the end of the sixth hour 
and constituted from 8 to 10 per cent of the total number of cells. 

The polymorphonuclears showed marked phagocytic activities in non- 
immune animals. Practically all the polymorphonuclears were loaded with 
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bacteria, but there were apparently too many bacteria for the number 
of cells ; there were large numbers of free bacteria throughout the course 
of the infection. In immune animals, practically all the bacteria were 
phagocytosed at the end of two hours and, owing to the large number 
of cells, only some of them contained bacteria. As far as the peritoneal 
exudate was concerned, the struggle with the bacteria was over in two 
or three hours. The tissue of the nonimmune dogs showed a paucity 
of leukocytes. At the end of seven and three-quarter hours, the tissue 
of the nonimmune animal with the largest number of polymorphonu- 
clears at its disposal actually had far less polymorphonuclears than an 
immune animal at the end of an hour after the onset of peritonitis. The 
polymorphonuclears of the tissue were likewise phagocytic. In the 
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Fig. 2. — Smear of the peritoneal exudate of fecal peritonitis seven and three- 
quarter hours after onset in a normal, nonimmune dog. A large number of 
bacteria of various kinds may be seen, including twelve polymorphonuclears, most 
of them containing phagocytosed bacteria. 

fourth hour, the tissue of the immune animal showed a number of 
mononuclear cells with ingested red and white cells. 

Intraperitoneal injections of formaldehyde-killed bacteria, which do 
not immunize, evoked in a fecal peritonitis a peritoneal exudate which at 
the end of seven and five-sixth hours showed a small number of white 
cells, with the monocytes and clasmatocytes constituting 15 per cent. 

Subcutaneous immunization, which resulted in an actual immunity, 
produced a rapid mobilization of cells in the peripheral blood and a 
large number of cells in the peritoneal exudate, which contained only 
2 per cent monocytes, and 98 per cent polymorphonuclears. 
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COMMENT 

The pm pose of this work was essentially to determine the character 
of the cellular activity in fecal peritonitis following active immunization 
with colon bacilli. However, the results of the experiments placed us 
in the midst of a controversy as to the type of cell responsible for the 
immunity and as to whether the immunity produced is local. This con- 
troversy began, in part, with Metchnikoff , 1 who asseited that the 
polymorphonuclears (microphages) are the phagocytic cells and that 
the mononuclears (macrophages) are Pot concerned with phagocytosis 
of bacteria but rather with the disposal of disabled microphages. Since 
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F 1 ^- 3 — Section of omentum at the end of seven and three-quarter hours of 
fecal peritonitis in a normal, nonimmune dog. A moderate number of polymorpho- 
nuclears and mononuclears may be seen 


then, other investigators have observed that the mononuclears 
phagocytose not only polymorphonuclears but also bacteria; these 
mononuclears have been variously termed clasmatocytes by Ranvier, 
adventitial cells by Marchand, pyrrhol cells by Goldman, endothelial 
leukocytes by Mallory, polyblasts by Maximow and round rhagiocrins 
by Renaut. Durham , 0 Bordet , 0 Wallgren , 4 * * 7 Buxton and Torrey , 8 Zange- 

4. Metchnikoff, E : Virchows Arch f path Anat 107:209, 1887 

5 Durham, A E.: J Path & Bact 4:338,1897. 

6 Bordet, J . Ann do 1’inst. Pasteur 11:177, 1897 

I ^f allgren > A ' Beltr - ^ path Anat u z allg Path 25:206, 1899. 

S Buxton, B H, and Torrey, J. C J M Research 15:3, 1906 
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ineister and Gans 0 and Kanai 10 were some of the investigators who 
observed phagocytosis of bacteria by mononuclears and ascribed to 
these mononuclears the chief role in the disposal of the bacteria. 
Besredka 11 introduced the conception of local immunity and Gay 12 and 
his collaborators associated these mononuclears, or clasmatocytes, with 
local immunity. Gay and his co-workers asserted that the formation 
of antibodies is coincident with the appearance of clasmatocytes and 
that local protection is dependent on a local increase in the number of 
clasmatocytes. 

Other investigators, among them von Bungner , 13 Helly , 14 Cunning- 
ham 15 and Freedlander and Toomey , 10 observed that there was a pre- 
ponderance of polymorphonuclears within the first twenty-four hours 
after the introduction of bacteria or particulate matter. Metalnikov 



Fig. 4. — Smear of the peritoneal exudate of fecal peritonitis one hour after 
onset in ati intraperitoneally immunized dog. There are six polymorphonuclears 
containing many phagocytosed bacteria. There are only three free bacteria. 

9. Zangemeister, W., and Gans, H. : Miinchen. med. Wchnschr. 56:793, 1909. 

10. Kanai, S. : Verhandl. d. jap. path. Gesellsch. 1:126, 1919. 

11. Besredka, A.: Ann. de l’inst. Pasteur 35:421, 1921; Local Immunization: 
Specific Dressings, trans. by Plotz, Baltimore, Williams & Wilkins, 1927. 

12. Gay, F. P., and Morrison, L. F. : J. Infect. Dis. 33:338, 1923. Gay, F. P. : 
Physiol. Rev. 4:191, 1924. Gay, F. P., and Linton, R. W. : Proc. Soc. Exper. 
Biol. & Med. 23:325, 1926. Gay, F. P.; Clark, A. R., and Linton, R. W.: A 
Histologic Basis for Local Resistance and Immunity to Streptococcus : VII. 
Studies in Streptococcus Infection and Immunity, Arch. Path. 1:857 (June) 1926. 

13. Von Bungner: Beitr. z. path. Anat. u. z. allg. Path. 19:33, 1896. 

14. Helly, IC. : Beitr. z. path. Anat. u. z. allg. Path. 37:171, 1905. 

15. Cunningham, R. S. : Am. J. Physiol. 59:1, 1922. 

36. Freedlander, S. O., and Toomej r , J. A.: J. Exper. Med. 47:663, 1928. 
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and Toumanoff , 17 in a recent article, again demonstrated the early 
appearance of polymorphonuclears in the peritoneal cavity and observed 
a more rapid phagocytosis in vaccinated animals and the late appearance 
of clasmatocytes. 

In our experiments, the criterion of a successful immunization was 
survival of the animal. Lack of immunity resulted in death. Our 
work suggests that the issue of death or survival under the conditions 
of the experiments is decided within the first eight hours after the 
onset of the infection. This assumption is based on the death of the 
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Fig. 5. Section of omentum at the end of one hour of fecal peritonitis in an 
mtrapentoneallv immunized dog. There is a fairly large number of polymorpho- 
nuclears free in the tissue. 1 


f „ • n ° n ~ f mals within <=«'’* '-ours, and the practically 

hours Ttr 6 C,eria tlK immune animals within those 

I ours If tins assumption is true, the polymorphonuclear is apparently 

the cell essentially concerned with the primary disposal of the bacteria 
m the immunized animals with fecal peritonitis. 

It is not within the scope of this paper to follow the fate of the 
polymorpho nuclears after the phagocytosis of bacteria. The observa- 


17. Mctalnikov, S„ and Toumanoff, K.: Ann. do Pius,. P astenr 38;22 


1925. 
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tions of investigators from Metchnikoff to Freedlander and Toomey 
agree as to the capacity of the clasmatocyte to phagocytose polymor- 
phonuclears. Metchnikoff’s contention that the function of clasmatocytes 
is to remove damaged microphages is further amplified by the assump- 
tion of Freedlander and Toomey that the ingestion of polymor- 
phonuclears with bacteria by clasmatocytes prevents a recurrence of 
bacterial activity. That such a recurrence of bacterial activity on the 
death of the cell is possible is suggested by the original demonstration 
by Metchnikoff (quoted by Besredka 18 ) of viable phagocytosed 
bacteria within polymorphonuclears from ten to twelve days after 
phagocytosis. 

Since most of the immunization was done intraperitoneally, it should 
have been possible to establish a local immunity. Local immunity as 
defined by Gay 10 “is an acquired, increased protection of some part of 
tissue superior to that existent elsewhere in the body. It is further a 
locally superior mechanism for the disposal of the particular micro- 
organism rather than a local mobilization of antibodies generally present in 
the body.’’ Under the conditions of our experiments, we failed to observe 
any particular increased local cellular protection. The cellular response 
in the peritoneal cavity following colon bacillus immunization and fecal 
peritonitis was apparently a local mobilization of a general increase 
in cellular activity. The local peritoneal picture of granulation tissue 
in the immunized dog (Gay and his co-workers called attention to the 
thickening of the pleura in immunized animals) without peritonitis we 
assumed to be a healing inflammatory reaction in response to the intro- 
duction of an irritant — in this instance, colon bacillus. Furthermore, 
our subcutaneously immunized animal was as readily protected and 
showed a local reaction as rapid and extensive as did the intra- 
peritoneally immunized dogs. Attempted intraperitoneal immunization 
with formaldehyde-killed colon bacilli resulted in peritoneal granulation 
tissue (observed in the dog with twelve hour peritonitis) but not in 
immunity. It is not unlikely that this granulation tissue is more pre- 
pared to combat infection than normal tissue ; it is more vascular and 
hence commandeers more cells ; and it contains the later cells of the 
healing process. However, in our experiments, this granulation tissue 
alone was not sufficient to establish immunity. Other factors, which 
were responsible for the ready mobilization of polymorphonuclears, 
were necessary. 

SUMMARY 

Active immunization with living colon bacilli, followed by fecal 
peritonitis, resulted in the first twenty-four hours in a cellular. reaction 


18. Besredka (footnote 11, second reference). 

19. Gay (footnote 12, first reference). 
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which was predominantly polymorphonuclear. The bacteria in the 
peritoneal cavity were phagocytosed largely by polymorphonuclears, and 
the phagocytosis was practically complete at the end of the first eight 
hours after the onset of peritonitis. The polymorphonuclears, evoked 
hy colon bacillus immunization, acted as phagocytes of other bacteria 
in the peritoneal exudate than B. coli. The difference in the cellular 
reaction in the peritoneal exudate, the peripheral blood and the tissue 
between a nonimmune and an immune animal, under the conditions of 
these experiments, was quantitative. The immune animal mobilized 
polymorphonuclears more rapidly and mobilized a far greater number 
of them than the nonimmune animal. The factor in the colon bacillus 
that evoked this cellular activity was destroyed entirely by formaldehyde. 
The presence of white cells in the peritoneal exudate of immune animals 
with peritonitis, apparently represented a local manifestation of a 
general mobilization of these cells'. The polymorphonuclears in the 
general circulation were apparently the first cells to appear at the 
point of bacterial invasion, and therefore they probably represented 
the first line of cellular defense against the bacterial infection. 



THE PATHOLOGIC ANATOMY IN TWENTY-EIGHT 
CASES OF ADDISON’S DISEASE * 


NELSON W. BARKER, M.D. 

ROCHESTER, MINN. 

In the original description of the disease which bears his name, 
Thomas Addison defined it as “a remarkable progressive feebleness 
of the patient without any apparent known cause, or as it is styled, 
asthenia, a discoloration of the skin and a disease of the suprarenal 
capsules.” 1 Wilks, 2 who studied the pathologic anatomy in Addison’s 
first cases, in 1862 and 1865 reported a total of thirty-three cases which 
coincided with the entity which Addison described. Pie included five 
of Addison’s original cases, but discredited the others as not conforming 
to the entity and not intended to be included by Addison himself. Wilks 
described the suprarenal glands in the series as scrofulous and totally 
destroyed. Because the necrosis in the suprarenal glands did not 
resemble the necrosis ascribed to tuberculosis at that time, he was 
rather of the opinion that the glands presented a unique disease not 
identical with other tuberculous processes. In many of his cases were 
small tuberculous lesions of other parts of the body, both healed and 
active, but in none were these extensive. Wilks’ excellent description 
of the gross aspect of the suprarenal glands, however, leaves little doubt 
that the lesions were the same as lesions that have been seen many times 
since and identified as tuberculosis by histologic study. Wilks mentioned 
enlarged lymph nodes and hyperplasia of the intestinal lymphoid tissue 
in several cases. He noted that the hearts were rather small, and in a 
few of the cases described another curious and still unexplained 
phenomenon, hyperplasia of Brunner’s glands. In 1885, Coupland 3 
reported a case of clinical Addison’s disease in which both suprarenal 
glands were found to be markedly atrophic. He was able to find five 

* Submitted for publication, April 22, 1929. 

* From the Division of Medicine, the Mayo Clinic. 

* Work done in the Section on Pathologic Anatomy. 

1. Wilks, Samuel, and Daldy: On the Constitutional and Local Effects of 
Disease of the Supra-Renal Capsules, in: A Collection of the Published Writings 
of Thomas Addison, London, The New Sydenham Society, 1868, p. 211. 

2. Wilks, Samuel: On Disease of the Supra-Renal Capsules; or, Morbus 
Addisonii, Guy’s Hosp. Rep. 8:1, 1862; Additional Cases of Supra-Renal Disease 
with Remarks, ibid. 11:23, 1865. 

3. Coupland, Sidney: Atrophy of Adrenals with Addison’s Disease, Tr. Path. 
Soc. Lond. 36:423, 1885. 
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similar cases in the literature. In 1892, Lewin' 1 made an extremely 
comprehensive review of the literature up to that time. 

Unfortunately, Addison’s original description was used somewhat 
loosely and numerous cases were reported merely because the patients 
had brownish pigmentation of the skin with or without supiatenal 
lesions. Also many suprarenal lesions of different types, unilateral 
t3pd bilateral, .small and extensive, were reported as being caused by 
Xrldison’s disease without the typical clinical syndrome. Lewin s two 
series included 871 cases. These are difficult to tabulate because they 
were described by so many different authors in so many different ways. 
Lewin cited 639 of these as typical cases ; the suprarenal glands were 
normal in 72 of them and in 233 there was no pigmentation. Among 
the diseased conditions of the suprarenal glands, tuberculosis or prob- 
able tuberculosis was found in 254. Bacilli of tuberculosis were said 
to have been found in the suprarenal glands in seven cases. A few 
cases were described as being cases of atrophy or degeneration, 
carcinoma, cysts, amyloidosis, gumma, echinococcus cysts and complete 
aplasia. The pathologic anatomy of the suprarenal glands in the other 
cases was not definitely reported. There was associated pulmonary 
tuberculosis in 256 cases, and renal tuberculosis in 16. In 1907, 
Hedinger 4 5 * reported a series of fifteen cases of Addison’s disease, in 
fourteen of which there was tuberculosis and in one case atrophy of the 
suprarenal glands. He stressed the fact that a status thymicolymphaticus 
was found in seven cases, including the case of atrophy, and that in 
five more there was generalized hyperplasia of the lymph nodes. 

The largest recent series was reported by Coneybeare and Millis,® 
and comprised twenty-nine cases with necropsies, observed in Guy’s 
Hospital between 1904 and 1923. Of these, there was bilateral fibro- 
caseous tuberculosis of the suprarenal glands in twenty-two and simple 
atrophy in six. In one case, suprarenal tissue was not found. In the 
twenty-two cases of tuberculosis of the suprarenal glands, there was 
active tuberculosis elsewhere in the body in six, and in all there were 
tuberculous scars in the lungs. The question of gumma of the supra- 
lenal glands as a cause of Addison’s disease was discussed by Schafifner 
and Howard 7 in 1916. They cited two cases described by Taylor 
and one by Jacquet and Segary in which Treponema pallidum was 
demonstrated. Amyloidosis of the suprarenal glands has been described 


4. Lewin, G. : Ueber Morbus addisonii, Charite-Ann. 17:536, 1892. 

5. Hedinger, Ernst: Ueber die Kombination von Morbus addisonii mit Status 
lymphaticus, Frankfurt. Ztschr. f. Path. 1:527, 1907 

6 Coneybeare, J. J„ and Millis, G. C.: Observations on Twenty-Nine Cases 

” G ” J " S H ° Spi,a ' 1904 >«■ Guy's 
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several times since Lewin’s article appeared. Most of the clinical 
descriptions of these cases are not convincing, but the cases of Bittorf, 8 
Schlesinger, 9 McCutcheon, 10 Hunter and Rush 11 and Philpott 12 seem 
fairly typical. In 1926, Loeper and Ollivier 13 described a case of 
bilateral fatty transformation of the suprarenal glands with typical 
addisonian symptoms. As has been mentioned, various cases of 
carcinoma have been reported. Greenhow 14 reported two cases and 
Bristow one case of complete destruction of the suprarenal glands by 
carcinoma. Pigmentation was not present in any of these cases. Wilks 
was rather emphatic in stating that carcinoma of the suprarenal glands 
was not a cause of Addison’s disease. The cases of atrophy are inter- 
esting. Recently, Brenner 15 reported five cases and commented on the 
subject in considerable detail. He rejected the theory that the condition 
is congenital hypoplasia of the glands associated with a status 
thymicolymphaticus and does not believe that it is identical with healed 
atypical tuberculosis or with any other condition that can be identified. 
Chronic inflammation of indefinite etiology is questionable as a cause 
of atrophy. Brenner inclined more toward the opinion that the con- 
dition is one of simple atrophy, possibly due to slow necrosis from some 
toxin with special affiinty for the suprarenal glands. The remaining 
cells undergo compensatory hypertrophy and multiply to form adenoma- 
like nodules. These cells are again attacked or undergo atrophy of 
exhaustion. The cortex is primarily involved and later the medulla. 
In Kiefer's 10 case, adenoma-like regeneration was striking. Recently, 
Philpott reported 14 cases of Addison's disease found in the course 
of 2,550 consecutHe necropsies. The suprarenal lesions were as 
follows: tuberculosis, seven; metastatic carcinoma, four; mycosis 
fungoides, one ; simple atrophy, one, and amyloidosis, one. 

8. Bittorf, A.: Beitrage zur Pathologic der Nebennieren, Deutsches Arch. f. 
klin. Med. 100:116, 1910. 

9. Schlesinger, Hermann : Subakute Insuffizienz der Nebennieren bei Amy- 
loidose, nebst Bemerkungen fiber den Morbus addisonii, Wien. klin. Wchnschr. 
30:99, 1917. 

10. McCutcheon, Morton: The Relation of Addison's Disease to Amyloidosis, 
Am. J. M. Sc. 166:197, 1923. 

11. Hunter, W. C., and Rush, H. P. : Amyloidosis pf the Adrenals as a Cause 
of Addison’s Disease, Ann. Clin. Med. 5:404, 1926. 

12. Philpott, N. W. : Addison’s Disease in Association with Amyloidosis, Ann. 
Int. Med. 1:613, 1927-1928. 

13. Loeper, M., and Ollivier, J. : Metamorphose adipeuse des deux capsules 
surrenales avec metanodermie, Bull, et mem. Soc. med. d. hop. de Paris 2:312, 1926. 

14. Greenhow, E. H.: Cancer of the Supra-Renal Capsules, Tr. Path. Soc. 
Lond. 24:238, 1872-1873. 

15. Brenner, O. : Addison’s Disease with Atrophy of" the Cortex of the Supra- 
Renals, Quart. J. M. 22:121, 1928. 

16. Kiefer, Hans: Addisonsche Erkrankung infolge chronischer Nebennieren- 
dystrophie mit adenomartigen Regenerate!!, Arch. f. path. Anat. 265:472, 1927. 
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Table —Summary of Pathologic Anatomy of Suprarenal Glands 


Xe- Age 
cropsy, and 
Case Year Sex 

1 1910 35 

31 

2 1914 47 

M 


3 1913 43 
31 

i 1917 39 

' 31 


5 1917 40 

F 

6 1920 40 

F 


7 1921 41 

31 


Suprarenal Glands 


s 

1922 

32 



31 

0 

1923 

31 



31 

10 

3923 

53 



31 

11 

1924 

25 



31 

12 

1925 

09 



31 

13 

1925 

33 



31 

44 

1923 

30 



31 

13 

1923 

34 



31 

10 

1925 

35 



F 

17 

1925 

40 



F 

IS 

3925 

05 



31 

19 

1923 

2G 



31 

29 

1927 

45 


Gross 

Both enlarged, typical 
fibrosis with necrotic 
areas 

Left large with typical 
necrosis; right small 
fibrous mass 

Both enlarged, typical 
necrosis 

Both typical necrosis 


Right enlarged, typical 
necrosis; left encapsu- 
lated abscess 
Both typical necrosis 


Right large, typical ne- 
crosis; left small, typi- 
cal necrosis 

Both typicai necrosis 


Both very small and 
dark brown 


Both enlarged, 21 and 
15 Gin.; typical 
necrosis 

Both enlarged, 1G and 
1G Gm.; typical 
necrosis 

Both slightly enlarged, 
typical necrosis 


Histologic in ’ 

Advanced tuber- 
culosis, prolifer- 
ative type 

Advanced tuber- 
culosis, prolifer- 
ative and ne- 
crotic type 

Advanced tuber- 
culosis, necrotic 
type, very inactive 

Advanced tuber- 
culosis, prolifer- 
ative and ne- 
crotic type 

Advanced tuber- 
culosis, necrotic 
type 

Advanced tuber- 
culosis, prolifer- 
ative and ne- 
crotic type 

Advanced tuber- 
culosis, prolifer- 
ative type 

Advanced tuber- 
culosis, prolifer- 
ative and ne- 
crotic type 

3Inrkcd atrophy 
with some non- 
specific chronic 
inflammatory 
reaction 

Advanced tuber- 
culosis, necrotic 
type 

Advanced tuber- 
culosis, necrotic 
type 


Acid-Fast 
Bncilii 
in Tissue 


Suprarenal Tissue 
Remaining 


A few small islands of 
cortex; u few hyper- 
trophic adenoma® 

Several small islands of 
cortex 


A few small islands of 
cortex: a few hyper- 
trophic adenomas 

A few hypertrophic ade- 
nomas 


Several small islands of 
cortex; several hyper- 
trophic adenomas 

None* 


Several small islands of 
cortex; many hyper- 
trophic. adenomas 

A few hypertrophic ade- 
nomas 


Approximately 3 per cent 
of cortex and 20 per cent 
of medulla 


A few small islands of 
cor fix; a few hyper- 
trophic adenomas 

A few small islands of 
cortex; a few hyper- 
trophic adenomas 


Left complete calcifica- 
tion; right two very 
small nodules 

Roth typicai necrosis 


Very large, 27 and 2S 
Gin.; both typical 
necrosis 

Normal size, both typi- 
cal necrosis 

Both normal size; ne- 
crosis with marked 
calcification 

Both small, typical ne- 
crosis 

Both typical necrosis 
with abscesses 


Both typical necrosis 


* Material 


Sloderntely ad- + Approximately 10 per cent 
vanecd tnbcrcu- (many) of cortex 
losis, necrotic 
type 

Right, advanced . . Approximately 3 per cc 
atrophy of right suprarenal glat 

Advanced tuber- 4- Several small arcus of cc 

culosis, prolifer- (fea ) tex; many hypertio- 

ativc type pbic adenomas 

Advanced tuber- ~ A few small islands of 
culosis, prolifer- cortex; a few hvper- 

utive and ne- trophic adenomas 

erotic type 

Advanced tuber- 4- Several hypertrophic nc 

culosis, necrotic (few) nomas 
type 

Advanced tuber- .. A few small island® of 
culosis, necrotic cortex 1 

type with marked 
calcification 

Advanced tuber- — A few ®maii feinnric 

cutosis, necrotic cortex;- a ‘ fearer. °* 

• ; trophic adenomas 

cnlosisfprolifcr- (few) nomas ,n ' I ' ertro l' , " c ode ' 
ative type with 
abscesses 

trophic adenomas 


Approximately 3 per cent 
of right suprarenal gland 

Several small areas of cor- 
tex; many hypcrtio- 
pbic adenomas 

A fea- small islands of 
cortex; a few hyper- 
trophic adenomas 

Several hypertrophic ade- 
nomas 

A few small islands of 
cortex 


— A fen- small islands of 
cortex; a few hyper- 
trophic adenomas 

+ Many hypertrophic ade- 
(few) nomas 


for complete study not available. 
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Table 1. — Summary of Pathologic Anatomy of Suprarenal Glands — Continued 



NC- 

Age 

Suprarenal Glands Acid-Past 


cropsy. 

, and 

r- * 

" ' % 

Bacilli 

Suprarenal Tissue 

Case Year 

Sex 

Gross 

Histologic 

in Tissue Remaining 

21 

1927 

48 

Both tj’pieal necrosis, 

Advanced tuber- 

+ 

Several small islands of 



M 

enlarged, 23 and 

eulosis, prolifer- 

(few) 

cortex 




21 Gm. 

ative and ne- 







erotic type 



22 

1927 

43 

Both typical necrosis 

Advanced tuber- 

+ 

A few small islands of 



M 


eulosis, necrotic 

(few) 

cortex; many hypertrophic 





type 


adenomas; one small 







island of medulla 

23 

1927 

58 

Bight small, left large, 

Advanced tuber- 

+ 

A few small islands of 



ii 

both typical necrosis 

eulosis, necrotic 

(many) cortex; a few hyper- 





type 


trophic adenomas 

24 

1927 

4S 

Normal size; both typi- 

Advanced tuber- 

+ 

Many •hypertrophic ade- 



11 

cal necrosis 

eulosis, prolifer- 

(few) 

nomas 





ative typo 



23 

1927 

37 

Marked atrophy, 0.9 

Advanced 


Approximately 10 per cent 



It 

and 1.2 Gm.; dark 

atrophy 


cortex and medulla 




brown 




2G 

1927 

32 

Enlarged, 12 and 18 

Advanced tuber- 

*£■ 

A few hypertrophic ade- 



11 

Gm.; both typical 

eulosis, prolifer- 

(few) 

nomas 




necrosis 

ative type 



27 

1928 

4G 

Both enlarged, typical 

Advanced tuber- 

+ 

A few small islands of 



11 

necrosis 

eulosis, necrotic 

(few) 

cortex; a few hyper- 





type 


trophic adenomas 

28 

1929 

28 

Left large, 20 Gm.; 

Advanced tuber- 

— 

A few small islands of 



F 

typical necrosis; right 

eulosis, prolifer- 


cortex; several hyper- 




small, 10 Gm.; necrosis 

ative and ne- 


trophic adenomas 




and fibrosis 

erotic type 




MATERIAL FOR STUDY 

In the past eighteen years, at the Mayo Clinic, necropsies have 
been performed in twenty-eight cases in which the clinical syndrome of 
Addison’s disease had been present. In 1925, Rowntree 11 briefly 
commented on eight of these cases with regard to the observations at 
necropsy. A review of the protocols and reexamination of all the 
material available from these twenty-eight necropsies form the basis 
for this study. 

A summary of the condition of the suprarenal glands in these twenty- 
eight cases is given in table 1. The typical brownish pigmentation of the 
skin was seen in all of these cases at the time of necropsy except in 
cases 13 and 22. In case 13 pigmentation had been present previously 
but at the last admission of the patient it apparently had cleared up 
entirely. In case 22 pigmentation never had been present. The case 
was reported by Ghrist and Rowntree 1S in 1927. 

LESIONS OF THE SUPRARENAL GLANDS 

Tuberculosis . — In twenty-five of the twenty-eight cases, there was 
a lesion of the suprarenal glands which on histologic examination was 
called tuberculosis. In the sections of all of these, there were typical 

17. Rowntree, L. G. : Studies in Addison’s Disease, J. A. M. A. 84:327 
(Jan. 31) 1925. 

18. Ghrist, D. G., and Rowntree, L. G. : Addison's Disease Without Pigmen- 
tation: Report of a Case, Endocrinology 2:589, 1927. 
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areas consisting of tubercles with endothelioid cells, giant cells, fibro- 
blasts and lymphocytes. Since the absolute diagnosis of tuberculosis 
rests on the observation of the bacilli in the lesions, or m material 
obtained from the lesions, sections 5 microns thick cut from nineteen 
of the tuberculous suprarenal glands were stained with the Ziehl- 
Neelsen stain. Acid-fast bacilli morphologically resembling bacilli of 
tuberculosis were found in these sections in eleven cases. It will be 
noted that in the material from necropsies in 1925, or latei, bacilli of 
tuberculosis were found in eleven of fourteen cases, and that they weie 
not found in the material from any of the necropsies before 1925. 



Fig 1 — Tuberculosis of the suprarenal gland, of the active proliferative type, 
X 150 


A posible explanation for this may be the fact that the tissue from 
which the sections were cut had been in a diluted solution of formal- 
dehyde, U. S. P. (1: 10) for more than four years, and it is thought 
that with fresh tissue the percentage would be considerably higher. The 
bacilli were found m areas of necrosis, especially near their margins, 
and not in the tubercles, giant cells or endothelioid cells. 

In considering the histologic appearance of sections from these 
glands, the tuberculosis was found to be bilateral in all the twenty-five 
cases and involved the entire gland, with almost complete destruction 
Ihe type of lesion varied between two extremes, a very proliferative 
type with many tubercles, many fibroblasts and connective tissue cells 
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and only small areas of necrosis (fig. 1), and a type in which the gland 
was a mass of necrosis surrounded by a fibrous capsule in which there 
were only a few tubercles and a small number of lymphocytes (fig. 2). 

The necrosis consisted of a homogeneous mass that took the eosin 
stain, and in which there were occasionally fine particles of calcium and 
often fat droplets near the margins. ; Grossly, the necrosis differed 
from the ordinary caseous necrosis of tuberculosis in that the necrotic 
process was yellow or yellowish gray, firm and rubbery and on section 
presented a uniform surface. This gross picture is well known to pathol- 
ogists as being characteristic of Addison’s disease and differing from 
most tuberculous necrosis found in other parts of the body. Gross 
sections of the glands in the more active proliferative types were more 
or less mottled and apparently nodular, and were more of a pink or 
pinkish brown than sections from the glands in the less active cases. 
As a rule, the glands were found to be definitely enlarged. The largest 
pair weighed 27 and 28 Gm., respectively, compared with a normal 
weight of from 4 to 10 Gm. In some cases one tuberculous gland was 
large and the other was normal in size. The glands were not smaller 
than normal in any case. In only one case (case 17) was there any 
gross calcification. In this case both suprarenal glands were slightly 
larger than normal, and about half the substance was replaced by 
calcium salts. 

A definite line of distinction cannot be made among the different 
types of tuberculous lesions in the suprarenal glands. Of the twenty- 
five cases in which there were tuberculous lesions in this series, the 
lesions were essentially proliferative, with many tubercles and little 
necrosis, in seven cases ; proliferative and necrotic, with a moderate 
number of tubercles and moderate necrosis, in eight cases; essentially 
necrotic, with extensive encapsulated necrosis with few tubercles, in 
eight cases, and inactive, accompanied by encapsulated necrosis, with or 
without calcium deposits, and a few foci of lymphocytes, in two cases. 

Certain other observers have stated that the suprarenal glands were 
completely destroyed by the tuberculous process. Whenever possible, 
numerous sections of the glands were examined to determine whether 
any suprarenal tissue remained. Jt is notable that some cortical tissue 
was found in twenty-four of the twenty-five cases. In the one case in 
which it was not found only one section from each gland was available 
for study, so the data may be considered incomplete. The remaining 
suprarenal tissue was seen only as small islands of cortex near the 
periphery (fig. 3) or as cortical adenomas near or beyond the margin 
of the tuberculous process (fig. 4). The remaining suprarenal cells were 
usually hypertrophic and moderately hyperchromatic. The nuclei were 
large and deeply staining and usually there was a brown pigment, prob- 
ably melanin, uniformly distributed through the cytoplasm. The amount 
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of this suprarenal cortical tissue was always very small when compared 
with the total amount in a normal adult and was estimated at less t ian 
5 per cent of the normal amount. 

In only one case was any of the medulla of the suprarenal g anc s 
seen, and in this case the amount was in a small area. This case, how- 
ever! was the only one of the series in which there was no pigmentation. 

In order to have some conception of the method of development of 
suprarenal tuberculosis, eight cases were studied in which there were 
early tuberculous lesions. In none of these cases were there clinical 
symptoms of Addison's disease. In four cases, the process involved 
only one suprarenal gland and in four, both glands. In three of these 



Fig. 2. — Advanced tuberculosis of the suprarenal gland, of the encapsulated 
necrotic type; X 150. 


eight cases there was associated generalized miliary tuberculosis; in 
two, renal tuberculosis ; in one case tuberculous spondylitis, and in two 
cases there were healed tuberculous lesions in other parts of the body 
but other active foci were not found. The maximal amount of supra- 
renal destruction was approximately 80 per cent of both glands in the 
case of tuberculous spondylitis. In the others, more than 50 per cent 
of normal suprarenal tissue remained. 

The lesions in these early cases were situated rather consistently 
in two places: either at some distance from the main suprarenal vein 
in the medulla or in deep layers of the cortex or else midway in the 
cortex between the medulla and the outer surface. The larger lesions 
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seemed to have spread centrifugally until they extended through 
practically the full thickness of the gland. The lesions consisted mainly 
of regions of necrosis which stained deeply with eosin and were sur- 
rounded by a rather narrow margin of lymphocytes in which there were 
a few tubercles and giant cells. There were comparatively few con- 
nective tissue fibers or fibroblasts. The lymphocytes extended into the 
surrounding tissue only for a short distance. Apparently the lesion was 
spreading without much resistance on the part of the gland. 

From the appearance of early and late tuberculous lesions of the 
suprarenal glands, certain generalizations are suggested. One type of 
the lesion apparently encounters active resistance and much cellular 



Fig. 3. — Advanced tuberculosis of the suprarenal gland with an island of cortical 
cells in the inflammatory tissue; X 150. 


proliferation, which, together with some necrosis, gradually destroys 
the gland. Another type encounters little resistance; areas of necrosis 
gradually spread until the gland is practically destroyed, and the necrotic 
mass becomes encapsulated. Between these two types there are inter- 
mediate types. 

The process apparently starts in the medulla or midcortical region, 
and spreads centrifugally. The medulla and the suprarenal veins must 
be destroyed rather early in the prbcess and the last portions of the 
gland to be involved are the outer layers of the cortex and any cortical 
adenomas which may lie beyond. Hence the arterial supply, coming 
from several vessels which tend to ramify on the surface, is involved 
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rather late in the process. As the gland nears complete destitution, 
the remaining cortical cells tend to hypertrophy and become deeply 
pigmented. It is difficult to deteimine whether there is an increase in 
the number of cells in the adenomas or whether theie is meiely hypei- 
trophy of the cells already present. The type of necrosis is usually 
peculiar to the organ and may he due to the blood supply or to the 
lipoid and melanin content of the gland. From observations on supra- 
renal glands from approximately 1,000 necropsies at The Mayo Clinic 
small areas of healed tuberculous lesions, such as those which are 
found in the lungs, liver and spleen, have not been found in the supra- 
lenal glands. Robertson, 1 ' 1 with a much larger experience in necropsy 








Fig. 4— Advanced tuberculosis of the suprarenal gland with hypertrophic 
cortical adenoma remaining, X 150 

work, stated that he had never seen evidence of healed tuberculous 
esions in the suprarenal glands. It would appear that the tuberculous 

destroyed 8 Pr ° greSSive Until the S land is almost completely 
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In case 9, the glands were similar and were very small Histoiosrir 
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but that the cortex was reduced to a narrow strip. Under higher mag- 
nification the cortex was found to consist of isolated cortical cells and 
groups of cortical cells ; all of these cells were large, deeply stained and 
pigmented and contained large, dark nuclei which varied much in size. 
Between the cells were numerous lymphocytes throughout the cortical 
layers, and on the margins were numerous fibroblasts (fig. 5). The 
whole gland was surrounded by a rather thick capsule of fibrous tissue. 
In a few places in the cortex, and in the fat around the cortex, there 
were areas of recent hemorrhage. This is similar to the condition in 
Brenner’s third case. 

The picture was difficult to interpret. There was unquestionably a 
chronic inflammatory reaction in the suprarenal cortex, and the reaction 



Fig. 5. — Advanced suprarenal atrophy with hypertrophy of the remaining 
cortical cells and inflammatory reaction of an unknown cause; X 150. 

was more or less restricted to the cortex. There was no histologic 
evidence of tuberculosis. The great reduction in the thickness of the 
cortex, the small number of cells remaining, their isolation and their 
marked hypertrophy, however, suggest that some toxic agent was 
destroying the cortical cells and that the inflammatory reaction was 
provoked by the destroyed cells. That primary hemorrhage had 
taken place is possible but the diffuseness and bilaterality of the lesion, 
as well as the absence of blood pigment, are against this. The condi- 
tion is probably best considered, as Brenner believes, as primary toxic 
atrophy or as a low grade inflammatory process of unknown cause. 
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In case 13, one suprarenal gland was found to be a solid calcified 
mass about the size of a normal gland. The only remains of the other 
gland were found to be two small nodules of rather dark colored tissue, 
each about 5 mm. in diameter. Histologically, these consisted of deeply 
pigmented medullary tissue with a narrow margin of normal size but 
deeply pigmented cortical cells. 1 lie patient in this case had had cutaneous 
pigmentation but this had cleared up some time befoie death. Also, 
this patient had had a positive Wassermann reaction of the blood and a 
history of syphilis and intensive treatment. The calcified mass may 
have been tuberculous, but this cannot be proved. The part played 
by syphilis is doubtful. 



Fig 6 . — Advanced suprarenal atrophy with attempts at hypertropin and 
regeneration of the cortical cells; X 150. 

Several cases are reported in the literature in which there was 
tuberculous destruction of one suprarenal gland and atrophy of the 
other. One possible explanation of the sequence of events in case 13 
is that several years before death one suprarenal gland had been 
destroyed and had become calcified without any addisonian symptoms 
being manifest. Then active syphilis or some other toxic process had 
caused atrophy of the other suprarenal gland and pigmentation had 
developed. The atrophy was then arrested either spontaneously or by 
anti syphilitic treatment; the remnant of the atrophied gland regen- 
erated, and the pigmentation disappeared. 
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In case 25, the two glands were similar. They were dark brown, 
nodular and weighed 0.9 and 1.2 Gra., respectively. Histologic study 
of sections revealed marked diminution in the amount of both cortex 
and medulla ; the latter apparently had been more affected. The cortex 
was composed mostly of nodules, which under low power magnification 
resembled a cluster of cortical adenomas. Under higher magnification, 
marked alterations in the cortical cells were observed. These varied 
tremendously in size; many were very large, with poorly staining 
cytoplasm, in which there was a moderate amount of pale brown pig- 
ment. The nuclei also varied in size and stained deeply. The cells 
were not arranged in any discernible order. The general appearance 
suggested that there was a striking reduction in the number of cortical 
cells and that those remaining had undergone compensatory hyper- 
trophy (fig. 6). There was no evidence of any acute or chronic inflam- 
matory process in either gland. This condition corresponds to that 
of the suprarenal glands in the case reported by Kiefer. 

LESIONS OTHER THAN THOSE OF THE SUPRARENAL GLANDS 

Although the syndrome of Addison’s disease has long been asso- 
ciated with extensive lesions of the suprarenal glands, changes in other 
organs should not be neglected, and I have tried so far as possible to 
secure and tabulate all the available necropsy data on the twenty-eight 
cases presented in order to determine what other lesions were present 
often enough to appear significant. 

Active Tuberculous Lesions . — One of the first questions that arises 
in cases of suprarenal tuberculosis is concerned with the association of 
healed or active tuberculous lesions of other parts of the body; the 
answer to this question might throw some light on the portal of entry 
and the question of specificity of the organisms. Other writers on the 
subject frequently have found both healed and active lesions of other 
organs associated with Addison’s disease. In all of the twenty-five 
cases of tuberculosis of the suprarenal glands in this series there were 
lesions that were considered to be those of healed pulmonary tubercu- 
losis ; these consisted of calcified nodules in the lungs and lymph nodes 
of the hilum, and pleural adhesions. In all there were at least two of 
these three types. In addition, in six cases were what appeared to be 
healed lesions of tuberculosis in at least one of the following sites : the 
spleen, the liver, the peritoneum and the joints. It is well known that 
the incidence of healed pulmonary tuberculosis is high, as determined 
by the routine of necropsy examinations, but that it is rarely as high 
as 100 per cent in any group of twenty-five cases. In one of the three 
cases in which there was atrophy of the suprarenal glands (case 25) a 
demonstrable healed or active tuberculous process was not found. Data 
concerning active tuberculosis are given in table 2. 
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Of the twenty-five cases of suprarenal tuberculosis, in ten there 
was active pulmonary (without genito-urinary) tuberculosis, in four 
there was active genito-urinary (without pulmonary) tuberculosis, in 
two there was both active pulmonary and genito-urinary tuberculosis 
and in one case there was active tuberculosis of the spine without pul- 
monary or genito-urinary tuberculosis, all of which I believe probably 
antedated the suprarenal tuberculosis. In three of the remaining eight 
cases, active tuberculosis of other organs was not found. In the other 
five cases there was active tuberculosis of the liver, spleen or abdominal 
lymph nodes, all of which can probably best be considered as coinci- 
dental or secondary to the suprarenal tuberculosis. Active tuberculosis 
was not found in the three cases in which there was atrophy of the 
suprarenal glands. 

Disproportions Between Cardiac and Body Weight . — A small heart 
and small aorta have frequently been described in Addison’s disease 
and have been considered as due to atrophy secondary to the disease 
itself, particularly to the hypotension and circulatory weakness, or as a 
part of a sort of congenital status thymicolymphaticus which will be 
discussed later. In my series there is a record of the weight of the 
heart in twenty of the twenty-eight cases. With the use of the table 
of average normal weights of hearts with upper and lower limits as 
worked out by Smith 2 " from total body weights, a comparison of the 
computed normal weights with the actual weights of the hearts in 
these twenty cases is given in table 2. The body weights were taken 
within a few weeks before death, as were Smith’s. 

The essential facts can best be summarized as follows : The weight 
of the heart was more than 25 Gm. below the minimal normal in one 
case, less than 25 Gm. below the minimal normal in six cases, within 
normal limits but less than the average normal in seven cases, within 
normal limits but more than the average normal in five cases, and 
greater than maximal normal in one case ; the weight of the heart was 
thus less than the average normal in fourteen cases and greater than 
the average normal in six cases. 

In this group of twenty cases, all the patients stated as their normal 
weight a figure higher than that found within a few weeks of their 
death. The loss in weight varied between 5 and 70 pounds (2.3 and 
31.8 Kg.), with an average of 28 pounds (12.7 Kg.). A summary of 
a comparison of the weights of their hearts at necropsy rvith the normal 
weight of the heart in each case as computed from their normal body 
weight by the method described is as follows : The weight of the 
heart was more than 25 Gm. below the minimal normal in seven cases, 
less than 25 Gm. below the minimal normal in four cases, within normal 

20. Smith, H. L. : The Relation of the Weight of the Heart to the Weight of 
the Body and of the Weight of the Heart to Age. Am. Heart J. 4:79, 1928. 
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limits but less than the average normal in seven 
normal limits but more than average normal m two 
of the heart was thus less than the average normal m 
greater than the average normal in two cases.. The 
calculations just enumerated is questionable since a 
atrophy of the heart may he expected from a loss of 


cases, and within 
cases ; the weight 
eighteen cases and 
significance of the 
certain amount of 
weight due to any 


CdUO'-. # . . . I * 

Significant changes were not noted in the size of the aorta in tins 
series except that the circumference at the valve and in the ascending 
aorta was roughly proportional to the weight of the heart. 

Renal Lesions .— The frequent presence of albuminuria and terminal 
renal insufficiency in cases of Addison’s disease has raised the question 
as to whether there is a diffuse renal lesion. In table 2 are given ^ the 
observations relating to the condition of the kidneys in the seiies. The 
essential facts displayed in table 2 in regard to the condition of 
the kidney are as follows : T. he kidneys were normal in seven cases, 
congestion was present in six cases, diffuse tubular atrophy in six cases, 
congestion and diffuse tubular atrophy in three cases, chronic 
pyelonephritis in two cases and renal tuberculosis in four cases. 

The tubular atrophy mentioned consisted in a flattening out of the 
epithelial cells, with definite diminution in the amount of cytoplasm. 
In most of these cases the tubules appeared small in diameter and there 
was intertubular edema. In several of the cases there was fat in the 


tubular cells. This picture is interpreted as that of a definite degenera- 
tive renal lesion or toxic nephrosis, and its presence in nearly a third 
of the cases seems significant. It is possible that it is the result of low 
blood pressure and anoxemia or that it is the result of the peculiar 
terminal toxemia, the mechanism of which is as yet poorly understood. 

Hyperplasia of Lymphoid Tissue . — The question of status thymico- 
lymphaticus as a predisposing factor or as a concomitant manifestation 
in Addison’s disease, especially in the cases of atrophy of the supra- 
renal glands, has been discussed by other authors. In addition to cases 
in which small hearts were found, a number of cases have been described 
in which the thymus and lymph nodes were enlarged and in which 
there was hyperplasia of the lymphoid elements in the small and large 
intestines. A summary of these data in mv series is presented in 
table 2. 


It will he noted that in all three cases of suprarenal atrophy enlarge- 
ment of the thymus and intestinal lymphoid tissues had taken place 
Ihere was a similar condition in seven of the cases of suprarenal tuber- 
culosis and there were varying degrees of lymphoid hyperplasia in a 
number of the others. An active tuberculous focus as a cause of diffuse 
lymphoid hyperplasia cannot be ruled out. Certainly, the incidence of 
these lesions is high m Addison’s disease. The spleen was enlarged 
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in eight cases; its weight varied from 2S5 to 470 Gm. The enlarge- 
ment is of doubtful significance. 

Miscellaneous Lesions . — Other lesions which probably were inci- 
dental or which are difficult to link up with Addison’s disease were as 
follows : cholelithiasis in five cases, duodenal ulcer in four cases, 
melanosis coli in three cases, hyperplasia of Brunner’s glands in two 
cases, carcinoma of the stomach in one case and carcinoma of the 
rectum in one case. 

COMMENT 

Because of the reports in the literature of cases of Addison’s disease 
in which the suprarenal glands presented other lesions than tuberculosis 


Table 3. — Summary of Lesions of the Suprarenal Glands in Scventy-Tlircc Cases 
in zvliich Addison's Disease zvas not Present Clinically -k 


Unilateral Bilateral 

Involvement Involvement 

, A , 

Estimated Estimated 

Suprarenal Suprarenal 

Tissue Tissue 

Remaining Remaining 


Suprarenal 


per 

per 

"'X 

r 

per 

per 


Lesions 

Cases 

Cent 

Cent 

Cases 

Cent 

Cent 

Primary Disease 

Primary carcinoma 

9 

73 

50 

2 

25 

10 

Carcinoma of suprarenal 
gland 

Primary neurocytoma... 

2 

50 

50 




Neurocytoma of suprarenal 
gland 

Primary neuroblastoma 




1 

15 


Neuroblastoma of suprarenal 
gland 

Primary paraganglio- 
neuroma 

1 

50 





Paraganglioneuroma of 
suprarenal gland 

Sarcomatous invasion... 

1 

90 





Retroperitoneal myxosar- 
coma 

Metastatic sarcoma 

3 

90 

50 

2 

50 

25 

Sarcoma of various organs 

Metastatic carcinoma. . . 

17 

90 

50 

10 

90 

10 

Carcinoma of various organs 

Moderate atrophy 




2 

50 

50 

Pituitary tumor and exoph- 
thalmic goiter, respectively 

Amyloidosis 




3 

60 

15 

Pulmonary tuberculosis, os- 
teomyelitis of leg and peri- 
nephritic abscess, respec- 
tively 

Infarction 

i 

50 


1 

20 


Cardiac disease 

Hemorrhage 




3 

50 

25 

Appendicitis, lobar pneu- 
monia and chronic bron- 
chitis, respectively 

Abscess 




1 

25 


Carcinoma of bladder 

Tuberculosis 

4 

SO 

50 

1 

90 

20 

Miliary tuberculosis (3 cases); 
renal tuberculosis (2 cases); 
cardiac disease (2 cases): 
spinal tuberculosis (1 case) 


* In only ten cases was more than 75 per cent of the suprarenal tissue apparently destroyed. 


and atrophy, a study was made of all the suprarenal lesions found at 
necropsy at The Mayo Clinic during the last eighteen years. None of 
the patients in these cases had clinical Addison’s disease. A brief 
summary of these cases is given in table 3 ; the group of seventy-three 
cases includes two cases of moderate atrophy and the eight cases of 
early or unilateral tuberculosis, previously mentioned, in which the 
clinical addisonian syndrome was not observed. 
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It will be noted that the minimal approximate amount of supra- 
renal tissue remaining was 10 per cent. This is interesting since m only 
one of the cases of tuberculosis with Addison’s syndrome (case 12, 
table 1) apparently as much as 10 per cent of suprarenal tissue remained , 
in the other cases there was considerably less than this. It has been 
suggested by others, however, that an inflammatory lesion is much more 
likely to produce the clinical syndrome than one that is neoplastic. In 
one case of tuberculosis the amount of destruction was approximately 
80 per cent and addisonian symptoms were not present. If it is con- 
sidered that suprarenal insufficiency is the cause of Addison’s disease 
it would appear that the limit of the margin of safety is reached when 
somewhere between 80 and 90 per cent of the suprarenal tissue has been 
destroyed. 

Possibly the reasons why neoplastic lesions produce Addison’s dis- 
ease so rarely are that the patient rarely lives long enough to have 
tumors in both glands and if he does the primary disease or metastasis 
to other vital organs causes death before the suprarenal tumors have 
grown large enough to destroy much suprarenal tissue. It is evident 
that although malignant tumors are invasive, they are not nearly so 
destructive to highly specialized glandular tissue as is tuberculosis. 
Amyloidosis as a destructive agent may be considered as acting more 
like malignant conditions than like tuberculosis. The cases of infarc- 
tion, hemorrhage and abscess in table 3 apparently were associated 
with terminal stages of the primary disease. Records of cases of gumma 
or fatty replacement of the suprarenal glands were not found in the 
material studied. 

SUMMARY 


Necropsy data are presented from twenty-eight cases of Addison’s 
disease. Among these, there was bilateral tuberculosis of the supra- 
renal glands in twenty-five ; acid-fast bacilli were demonstrated in eleven 
of these cases. There was advanced bilateral suprarenal atrophy in 
three cases. In all the cases but one some suprarenal tissue remained ; 
the maximal amount remaining in any one case was approximately 10 
per cent of the normal. 


Healed tuberculous lesions of the lungs were found in all the cases 
111 which there was tuberculosis of the suprarenal glands. Active tuber- 
culosis of other organs was found in twenty-two of these. The weight 
of the heart was less than the average norma] in fourteen of twenty 
cases in which data on the weight of the heart were available. Diffuse 
degenerative changes in the renal tubules were present in nine cases. 
In ten cases, including the three cases of suprarenal atrophv, the thymus 
was enlarged and there was hyperplasia of lymphoid tissue in the nodes 

otliei "cases ^ Scattered ^mphoid hyperplasia in eight 
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Seventy-three cases in which there were suprarenal lesions but in 
which clinical evidence of Addison’s disease was lacking are briefly 
presented. Among these seventy-three cases are included the following: 
primary suprarenal neoplasms, fifteen cases ; secondary suprarenal neo- 
plasms, thirty-nine cases ; atrophy, two cases ; amyloidosis, three cases ; 
infarction, two cases ; hemorrhage, three cases ; abscess, one case, and 
tuberculosis, eight cases. 



LATE GROSS LESIONS IN THE AORTA AND 
PULMONARY ARTERY FOLLOWING 
RHEUMATIC FEVER * 


S. H. GRAY, M.D. 

DENVER 
i AND 

LOUIS AITKEN, M.D. 

ST. LOUIS 


The fact that widespread lesions commonly occur in the aorta and 
the vessels throughout the body during and following rheumatic fever 
has been definitely established by Pappenheimer and von Glahn 1 in 
their important extension of the earlier observations of Klotz, Since theii 
publication, numerous observers 3 have added valuable confirmatory data. 
In almost every instance, however, the vascular lesions described have 
been microscopic. Recently Kugel and Epstein 4 and Perla and 
Deutsch 3 have called attention to the gross changes that may occur 
in acute rheumatic fever in the aorta and the pulmonary artery ; Pappen- 
heimer and von Glahn 0 also reported the presence of brownish plaques 
in one of their cases. We believe that late gross lesions may occur 
and readily be explained by the occurrence and confluence in a localized 
area of the small flame-shaped scars which are the microscopic changes 
characteristically found in the media. We have recently had the oppor- 
tunity to examine an aneurysm of the aorta in which all the evidence 
pointed to a rheumatic origin and a pathologic process of this type. 
This case, which we shall report, prompted us to examine all the hearts 
available in our laboratory for evidence of gross lesions intermediary 
between the microscopic scars and the formation of an aneurysm. 
Unfortunately, few specimens of the aorta, except for limited portions 
attached to the heart, had been preserved. It is the purpose of this 


* Submitted for publication, April 13, 1929. 

* From the Department of Pathology of Washington University School of 
Medicine, and of Barnes Hospital. 

1. Pappenheimer, A. M., and von Glahn, W. C. : J. M. Research 44:489 1924 • 
Am. J. Path. 2:15 and 235, 1926; ibid. 3:583, 1927. 

2. Klotz, O.: Tr. A. Am. Phys. 27:181, 1912. 

3. Paul. J. R. : Medicine 7:383, 1928. Kugel, M. A., and Epstein, E. Z : 
Lesions in the Pulmonary Artery and Valve Associated with Rheumatic Cardiac 
Disease, Arch. Path. 6:247 (Aug.) 1928. Chiari, H. : Beitr. z . path. Anat. u z 
allg. Path. 80:336. 1928. Perla, D., and Deutsch. M. : Am. T. Path 5:45 1999 

4. Kugel and Epstein (footnote 3, second reference). 

5. Perla and Deutsch (footnote 3, fourth reference). 

6. Pappenheimer and von Glahn (footnte 1 , third reference). 
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paper to report the late gross lesions that were discovered in the aorta 
and pulmonary artery of the rheumatic hearts examined, and to corre- 
late such lesions, as far as possible, with the known pathologic changes 
in rheumatic fever. In doing so, we make the reservation, however, 
that what we know as rheumatic fever awaits the accepted discovery of 
the causative agent of this disease and the experimental production of 
its lesions. 

In selecting the material, the criteria of Pappenheimer and von Glahn 
were adopted, namely : ( 1 ) a clinical history of one or more attacks of 
rheumatic fever or of chorea or of repeated attacks of tonsillitis; (2) 
the presence of the typical lesions of rheumatic fever in the heart, and 
(3) the absence of syphilis in the history, in the serologic reaction and 
in the gross or histologic appearance of the aorta and the other organs. 
In addition, arteriosclerosis and known mycotic processes were con- 
sidered and ruled out in each case. Three cases besides the one in which 
aneurysm was shown were found that conformed to these conditions, 
although three or four others might have been included in this number. 
Only the essential details will be given in the descriptions of the cases. 

REPORT OF CASES 

Case 1. — J. H., a white woman, aged 20, entered Barnes Hospital with heart 
failure and auricular fibrillation. She gave a history of repeated attacks of ton- 
sillitis and rheumatic fever with arthritis. The Wassermann reaction was negative. 
The blood pressure was 140 systolic and 85 diastolic. The autopsy, which was 
limited to the chest, revealed an enlarged heart and chronic tricuspid and mitral 
endocarditis ; the mitral valve being of button-hole type. Six fine, smooth depres- 
sions about 1 mm. in diameter gave the pulmonary artery, in an area 3 cm. above its 
origin, a honeycomb appearance (fig. 1). On section, the intima between the 
depressions appeared thickened and the media somewhat irregular. The adven- 
titia was wider than normal, containing numerous vessels. 

Microscopic Examination . — The intima of the pulmonary artery in places 
was over one-half as thick as the media (fig. 2). This thickening was produced 
by an increase in connective tissue, the intima near the lumen being dense and 
hyaline, and that near the media being more cellular. Only an occasional lympho- 
cyte was seen. The muscle of the, media, in a few places, especially beneath the 
depressions, had disappeared, and its place had been taken by connective tissue 
(fig. 2). A van Gieson stain for elastic tissue revealed a frayed and slightly 
broken elastic layer, which in places was pushed aside by small bands of con- 
nective tissue. The arteries and veins of the adventitia were thickened, the latter 
eccentrically. 

The small arteries and arterioles of the myocardium, pericardium, auricle, 
aorta and lung were definitely thickened by hyaline connective tissue. 

Case 2. — J. S., aged 40, a white man, had rheumatic fever at the ages of 12, 22 
and 32. The Wassermann reaction was negative on two occasions. The blood 
pressure was 160 systolic and 120 diastolic. No scar was seen on the penis. 
Death was caused in this case by heart failure. At postmortem examination, the 
heart was found to weigh 510 Gm. The mitral valve was stenosed ; the aortic 
and tricuspid valves were definitely fibrosed. The mouth of the left coronary 










Fig. 4 (case 2). — Eccentric fibrous thickening of veins. A similar picture was 
seen in veins in all cases ; X 250. 
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artery was widened, especially on its mesial aspect, where several small scars 
(fig. 3) gave the opening of the coronary artery a puckered appearance. 

Microscopic Examination.— The intima was moderately thickened and con- 
tained a small calcified area. The media was partially broken by several scars, 
some of which had attained a fair size. The adventitia showed changes that were 
found in all the cases: increase in connective tissue, chiefly hyaline; thickening of 
the small arteries and arterioles, and eccentric thickening of the veins (fig. 4). 

The connective tissue was increased about the vessels of the myocardium. 
There were several small scars that showed no definite perivascular arrangement. 
The small arteries and arterioles of the kidneys, intestines, prostate, spleen and 
suprarenal glands were thickened. 



Fig. 5 (case 3).— Large scar in upper part of aorta. Stippled appearance in 
lower part of aorta caused by numerous small scars in media. 


Case 3.— J. G., a white man, aged 47, entered Barnes Hospital with all the 
signs and symptoms of heart failure. lie denied having had any childhood dis- 
ease, rheumatic fever, chorea or syphilis. He had always been susceptible to 
colds. He had had water on the chest” at varying intervals since he was 7 years 
o t . The physical examination revealed ragged, scarred tonsils, aortic insufficiency 

The 1 Sten ° S1S ' Tb ?™ VaSSermann reaction was llc Sative on three occasions 
penis' ° 0C PrCSSUrC WaS 120 systolic a,Kl 80 diastolic. No scar was found on the 

Grossly the aorta 8 cm. above the aortic valve, showed a linear scar about 
' , • 111 'I 1 Cn8 ! 1 ’ Wlth a smooth > thickened intima surrounding it (fig 5) Qn 
section, the media was found to be decreased in the region of the deprLSn ; die 




Fig. 6 (case 3). — Scar in media, showing destruction of media, 
reaction; X 85. 


Slight cellular 



Fig. 7 (case 3). — Fibrous thickening of small artery; X 213. 
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iniima and adventitia were thickened. Immediately above the aortic valve, _ the 
intima of the aorta was given a stippled appearance by numerous fine depresses 
On section, the intima was seen to be irregularly thickened; the med.a was found 
to contain many small red points. The aortic and mitral valves were markedly 
fibrosed, the latter valve presenting a mere slit as its opening. The heart was 
enlarged. 

Microscopic Examination.— The media tapered down to a thin layer at the site 
of the large gross scar, whereas the intima and adventitia were considerably 
thickened The numerous scars in the media are illustrated m figure 6. The 
muscle and elastic tissues were broken by the vascularized connective tissue, in 
which only occasional lymphocytes were noted. The adventitia Consisted of a 






rs . * * 


Fig. 8 (case 3).— Elastic tissue (van Gieson stain), showing scar in media- 
X 90. 


broad layer of hyalinized connective tissue, in which many thickened vessels, such 
as the one illustrated in figure 7, were prominent. The increased thickness of 
the walls of these vessels was found by a van Gieson stain for elastic tissue to be 
due to hyaline connective tissue in the media. Several small accumulations of 
lymphocytes were located in the lowermost portions of the connective tissue. The 
thickened intima consisted of a somewhat loose connective tissue and a few 
lymphocytes. This thickening of the intima together with small scars beneath 
the depressions accounted for the stippled appearance in the lower part of the 

The aorta adjacent to these regions and elsewhere revealed a media that was 
changed by small scars, figure 8, and an adven'itia that was increased in width 
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by hyaline connective tissue in which were thickened small arteries and arterioles. 
iMany of the small veins of the aorta throughout the various sections of the aorta 
showed eccentric thickening by either cellular or dense connective tissue (similar 
to that illustrated in fig. 4). 

The perivascular connective tissue of the myocardium was increased. The 
small arteries and arterioles of the myocardium, pericardium, lungs, liver, 
pancreas, peripancreatic fat, kidneys, suprarenal glands, prostate and spleen were 
thickened in a mild degree. 



Fig. 9 (case 4). — An aneurysm of the aorta of dissecting type The small 
opening of the aneurysm and the smoothness of the aorta may be noted. 

Case 4. — P F., a white man, aged 39, a salesman, was admitted to Barnes 
Hospital for dyspnea and marked palpitation of the heart. At the ages of 23 and 
25, he had had severe attacks of rheumatic fever with involvement of the joints. 
He denied having had a chancre He was married and had two children, who 
were alive and well. Miscarriages, stillbirths or other signs of sj'philis were 
absent in the history. For the past four years he had been having palpitations, 
which, he was told, were due to a “leaky heart.” Dyspnea had been pronounced 
for three weeks. 

The physical examination revealed an orthopneic and dyspneic person with 
external cyanosis of the lips and fingers. Cardiac decompensation was evident. 
Blood culture and Wassermann and Kahn tests of the blood were negative. The 
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blood pressure was 82 systolic and 68 diastolic. The clinical course was rapidly 
downhill. The patient died of cardiac failure. 

Autopsy . — At autopsy, an aneurysm of the aorta was seen above and partially 
attached to the right auricle, arising from the ascending portion of the arch of 
the aorta. On section, this aneurysm was found to he unusual (fig. 9). The 
laminated thrombus of the aneurysm was in communication with the aorta at a 
point 2 cm. above the aortic valve through a smooth, round opening, 1 cm. in 
diametei. The main mass, which measured 8 by 7 by 5 cm., was covered 
posteriorly by the wall of the aorta, which, however, did not consist of more 
than the intima and about half of the media The upper angle of the aneurvsm 



~ st/ rr ,h v ,issec,io " ° f 


m *r a 

»nll „f the anetirjsm. The remainder oi the anterior AT th '. anl ' nor Wr 
yahne connective tissue and the adl, event right air Z T C “ S ' Sted ° f d '“ ! » 
the opening did not show this dissection „ * Th. a ° r " C ' Val1 belmv 

to nhont the line of attachment of the aortic * n'T eXlended d °™ 
opening, smooth; „„ , c „ ri „ E ,n "™. evcept for „, e 

were noticed. The cusps of the aortic valve we“ thtt ' ? ’ Sma " a,hcr °™s 

■ .-lor and right posterior cusps being fused ; and a, .1^,^ 
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Otherwise, the thickening was fibrous. The aorta above the cusps did not show 
any change. The mitral valve was thickened, especially the anterior leaflet, where 
a few of the chordae tendine ae were shortened and thickened. 

Microscopic Examination . — Around the opening in the aorta, muscle and 
elastic tissue were intermingled with connective tissue, which extended into and 
covered the thrombus for a short distance. In either direction away from the 
opening, the muscular elastic coat was not broken. The portion of the aorta that 
formed the posterior wall of the aneurysm consisted of an intima that was 
increased by connective tissue, and a media that was thin, but contained unbroken 
muscle and elastic tissue and a layer of fairly cellular connective tissue. This 
was separated from the thrombotic mass by dense hyaline connective tissue. The 
split in the media, at the upper angle of the aneurysm, was held together by 
connective tissue (fig. 10). The portion of the aorta here that still remained 
as part of the aorta showed no change, that portion which formed the anterior 
upper surface of the aneurysm was the site of numerous small vascularized scars 
with a thickened fibrosed adventitia next to it (fig. 10). No lymphocytic reaction 
was found here. A section through the middle of the anterior surface of the 
aneurysm at a point farthest away from the aorta revealed a dense layer of 
hyaline connective tissue and a few strands of broken elastic tissue. The latter 
was next to the thrombus. The thrombus was undergoing organization only near 
the aorta itself. 

Several sections were taken through the aorta away from the aneurysm, two 
of them beneath atheromas. One of the sections beneath an atheroma showed a 
thinned media in which the lower half was partially replaced by several scars. 
The adventitia at and adjacent to this point was thickened. Throughout the 
adventitia in all parts of the aorta the arterioles and veins were thickened, the 
thickening in the latter usually being eccentric. Many arterioles of the heart and 
an occasional vessel of the other organs showed slight thickening. There were 
several small scars in the heart situated chiefly about the vessels. 

COM MENT 

These late gross lesions of the aorta and the pulmonary artery can 
readily be interpreted as the sequelae of previous rheumatic lesions. 
The excessive intimal thickening that plays so important a role in case 1 
is the late result of the gross acute lesion that has already been described 
by Perla and Deutsch. In their paper, figure 7 pictures an intimal 
change that in extensiveness and time is only slightly removed from the 
intimal change in case 1. 

It is somewhat difficult to decide on the etiologic mechanism in the 
production of this intimal change. The constant presence of medial 
change and the widespread involvement of the vessels tend to favor 
the view that the infective agent is brought by way of the vasa vasorum 
rather than through the lumen of the aorta or the pulmonary artery. 
If this is true, we must emphasize the possibility of marked injury to 
the intima with moderate involvement of the media, the adventitia and 
the vasa vasorum. 

Although in the European literature one reads many accounts of 
the destructive effects of rheumatic fever on the aorta, few of these 
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accounts offer definite histologic evidence. Recently Wiesel ‘ and 
Besancon and Weil 8 have emphasized the serious involvement of the 
aorta.. From the known pathologic changes in rheumatic fever and 
from our studies, we can understand how gross lesions and even the 
formation of an aneurysm may be the sequelae of rheumatic fever. 
The mechanism for the production of these lesions may be predicated 
from the changes that have been found in rheumatic fever and accepted 
as being due to that disease. Should the acute reaction that is desciibed 
as the forerunner of the flame-shaped scars be a little more extensive 
or should several of these lesions be localized in one area, the resulting 
healing process may well terminate in a gross scar; or should the 
reaction take place within a wall of the vasa vasorum with a subsequent 
thrombosis of that vessel, gross scarring may result. We have seen 
this latter process in its acute stage in the coronary artery and in the 
branches of the pulmonary artery. We have seen the apex of the 
heart 0 markedly thinned and slightly bulging in rheumatic fever. This 
was thought to be due to the late results of a coronary thrombus caused 
by rheumatic fever. The large scars that we sometimes see in the kidneys 
and spleen, that resemble healed infarcts, are probably due to throm- 
bosis of the vessels of these organs in patients who have had rheumatic 
fever. The rarity of these gross lesions in the aorta may be attributed 
either to the relatively slight involvement of the aorta in rheumatic 
fever or to the belief that because the scars of the media resemble a 
process produced by syphilis it is a syphilitic process. Aside from the 
history, the clinical picture, the serologic tests and the observations in 
the other parts of the body, there are definite histologic differences 
between the scars of the media in syphilis and the scars found in these 
cases that we believe are due to rheumatic fever. 

The gross scarring was confined to one small area, except in case 3, 
in which two localities had undergone change. In none of the regions of 
the scars did we find more than a few lymphocytes. This fits in well 
with the late lesions of rheumatic fever in the heart valves and the 
myocardium, and the descriptions of the aortic lesions by Pnppenheimer 
and von Glahn. It would indeed be unbelievably rare to find four cases 
in which the Wassermann and Kahn tests were negative, in which there 
had been no history of or treatment for syphilis and in which there was 
unquestioned rheumatic involvement, which would show what might be 
considered an atypical syphilitic aortitis. The changes in the smaller 
arteries and veins in no instance consisted of the intimal proliferation 
that one so frequently sees in syphilis. When the vessels were thickened, 
we usually found an increase in connective tissue within the wall of the 

7. Wiesel, J. : Med. Klin. 19:197, 1923. 

8. Besancon, K„ and Weil, M. D.:’ Lancet 1:1002, 1928. 

9. - cCordock, H. A., to be published. 
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vessel and not an increase in the intima of the vessel. The eccentric 
thickening of the veins by connective tissue probably is the late stage 
of an acute reaction that Chiari 10 described as occurring in rheumatic 
fever. The increase in connective tissue in the adventitia with little 
lymphocytic reaction in these cases is not confined to the areas of 
destruction in the media, but is rather diffuse. This, too, was empha- 
sized by Chiari. 

The formation of the aneurysm may be plausibly explained on the 
basis of the changes in rheumatic fever. The aneurysm appears to be 
the result of a break in the aorta with a subsequent dissection of the 
aorta along the lower part of the media. The aorta everywhere else 
was smooth and showed no gross scars and few atheromas. It was this 
condition that first drew our attention to the fact that here we had an 
aneurysm that was obviously not syphilitic nor arteriosclerotic nor 
mycotic. The rupture through the aorta probably occurred at the site 
of a localized medial destruction similar to the process that produced the 
gross lesions in cases 2 and 3. The thickened adventitia and lower 
part of the media held the aorta intact. The lesions in the outer half of 
the media, to reason from the work of others and the appearance of the 
aorta at the upper angle of the aneurysm in this case, offered a line of 
weak points along which the aortic wall could be dissected by the constant 
force of the blood. This process must have been somewhat slow, 
because at the farthest point of dissection the split media was held 
together by well formed connective tissue which appeared to be resist- 
ing the advancement of the blood. The formation of a thrombus and 
the narrowness of the opening were other factors in the probable slow 
growth of tin's aneurysm. We found small scars similar to those 
described in rheumatic fever in the lower part of the media in other 
parts of the aorta. The rather large medial scar which was found 
beneath one of the atheromatous plaques was similar to the lesions seen 
in the other cases, but as yet was too small to be visible grossly. The 
atheromatous plaque over the site of the thinning of the media was 
interpreted as being of the nature of a compensatory thickening. There 
was nothing in the gross or microscopic studies that even suggested an 
arteriosclerotic or a known mycotic origin for the aneurysm. 

The histories in all cases, except case 3, showed definitely the 
presence of rheumatism. Case 3 belonged to the small group of patients 
who showed physical and postmortem signs of rheumatic nature, but 
who gave no history of involvement of the joints or the heart. One 
should note with interest that this patient as a child had several attacks 
of what probably was pleurisy. Paul 11 emphasized the frequency and 
specificity of pleurisy in rheumatic fever. 

10. Chiari (footnote 3, third reference). 

11. Paul (footnote 3, first reference). 
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It might be worth while to mention briefly that in two of the four 
cases there was hypertension. Gray and Rabinovitch, in this laboratoiy, 
are studying the peripheral vessels in the organs of patients with rheu- 
matic fever to determine whether the hypertension which is not 
uncommon in this disease might not be due to the change in the vessels 
which results from rheumatic fever. 

In our comment, the term rheumatic fever has been used in the 
sense that the lesions described were not of syphilitic, arteriosclerotic, 
degenerative mesaortitis or known mycotic origin ; the term rheumatic 
fever has been used rather in the sense that there is a large group of 
cases that show pathologic changes which, for the most part, probably 
had their origin definitely in rheumatic fever. 

Future study may reveal that there are different organisms, perhaps 
similar in nature, that directly or through previous sensitization of 
certain tissues produce lesions that are similar in appearance. 

SUMMARY 

Four cases ai-e described in which gross lesions of the aortfi and 
pulmonary artery are thought to have been late results of rheumatic 
changes. These lesions consisted in scarring of the media and thicken- 
ing of the intima. A false aneurysm of the aorta is described and 
explained on a rheumatic basis. An eccentric fibrosis of the veins of 
the adventitia is emphasized as being rheumatic. 

We are indebted to Dr. D. P. Ban for the use of the case histories. 



THE ROLE OF CLASMATOCYTES IN PROTECTION 
AGAINST THE PNEUMOCOCCUS * 

ADA RANNEY CLARK, M.A. 

NEW YORK 

In recent years particular emphasis has been placed on the relation- 
ship between the reticulo-endothelial system of cells (as defined by 
Aschoff 1 ) and immunity. In the reticulo-endothelial system have been 
included mononuclears, namely, the monocytes of the blood, the clas- 
matocytes (histiocytes, tissue macrophages) of the connective tissue, the 
endothelial cells of the capillaries and the Kiipffer cells of the liver. 
Many have held that mononuclear as well as polymorphonuclear cells are 
concerned in active phagocytic opposition to certain infectious agents. 

1 he importance of the vascular endothelium in the disposal of bacteria 
has been emphasized by various workers, among whom are Werigo, 2 
Adami, Abbott and Nicholson, 3 Kyes 4 and Nagao. 3 Bull, 0 Hopkins 
and Parker 7 and Louros and Scheyer 8 observed the disappearance of 
streptococci from the blood stream of animals and their presence in the 
organs. Bartlett and Ozaki a observed marked phagocytosis of staphylo- 
cocci in blood cells, in the capillaries of the lungs, liver and spleen, the 
mononuclears playing an important role. In a perfusion experiment, 
Man waring and Coe 10 demonstrated the adherence of the pneumococci 
to the endothelial cells lining the hepatic capillaries. Singer and Adler, 11 
Robertson and his collaborators, 12 and Wright, 13 after immunization 
with pneumococci, noted marked phagocytosis by both polymorpho- 

* Submitted for publication, April 13, 1929. 

* From the Department of Bacteriology, College of Physicians and Surgeons, 
Columbia University. 
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nuclear and mononuclear leukocytes in the lungs and liver, and by the 
Kiipffer cells of the liver coincident with the reduction of the number 
of organisms in the blood stream. 

That dasmatocytes play an important role in freeing the normal 
peritoneum from bacteria has been indicated by Jelin , 14 Jensen , 15 
Noetzel , 10 Beattie , 17 Buxton and Torrey . 18 Bordet , 10 Wallgren 20 and 
Kanai 21 observed that the mononuclears played the most important part 
in the destruction of streptococcus in the blood stream and in the 
peritoneal cavity. 

Gay and his collaborators have shown that there is a definite and 
constant correlation between accumulation of macrophages (clasmato- 
cytes) and resistance to streptococcus infection in the pleural cavity of 
rabbits (Gay and Morrison , 22 Gay and Clark , 23 Gay, Clark and Lin- 
ton 24 ). They observed that injection of various substances, such as 
aleuronat-starch and gum arabic-broth, into the pleural cavity in from 
eighteen to twenty-four hours produced an exudate predominantly poly- 
morphonuclear and in seventy-two hours one predominantly mononu- 
clear. When the cavity had been prepared seventy-two hours 
previously, animals were protected against many times the fatal dose of 
streptococcus “H” injected intrapleurally. The walls were thickened 
and filled with granulation tissue, and many of the cells were clasmato- 
cytes in which streptococci could be observed undergoing destruction. 
The animals were not protected against infection in a cavity prepared 
eighteen hours previously in which the pleural walls were filled almost 
exclusive^ with polymorphonuclear cells. The streptococci are 
phagocytosed both in the exudate and in the tissues almost exclusively 
by the mononuclear cells; phagocytosis by the polymorphonuclear cells 
is negligible. These studies show the remarkable protective value of 
the mobilization of macrophages against local streptococcus infections. 
Recently it has been shown that after collection of macrophages in one 
area they may be remobilized in other areas and afford some degree of 
protection (Gay, Clark and Linton , 24 Linton 25 ). 


14. Jelin, W. : Ztschr. f. Immunitatsforsch. u. exper. Therap. 47:462, 1926. 

15. Jensen, J. : Arch. f. klin. Chir. 69:1134, 1903; ibid. 70:91, 1903. 

16. Noetzel, W.: Arch. f. klin. Chir. 57:311, 1898. 

17 . Beattie. J. M.: J. Path. & Bact. 8:129, 1903. 


18. Buxton, B. H., and Torrey, J. C.: J. M. Research 15:73, 1906. 

19. Bordet, J.: Ann. de l’inst. Pasteur 11:177, 1897. 

20. Wallgren, A.: Beitr. z. path. Anat. u. z. allg. Path. 25:206, 1899. 

21. Kanai, S.: Verhandl. d. jap. path. Gesellsch. 9:126, 1919. 

22. Gay, F. P., and Morrison, L. F. : J. Infect. Dis. 33: 338, 1923. 

23. Gay, F. P., and Clark, A. R.: J. Infect. Dis. 36:233, 1925. 

24 Gay, F P.; Clark, A. R„ and Linton, R. W.: Histologic Basis for Local 
Instance and Immunity to Streptococcus, Arch. Path. & Lab. Med. 1:857 (June) 


25. Linton, R. W. : Mobilization and Transfer of 
& Lab. Med. 5:787 (May) 1928. 


Clasmatocytes, Arch. Path. 
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Bass - 20 injected streptococci into the pleural cavity of a normal and of 
an immunized rabbit and into a twenty-four hour broth prepared cavity, 
and noted that both polymorphonuclear and mononuclear cells were 
phagocytic. The phagocytosis was increased with immunization, and 
only then was the infection localized. He also injected streptococci into 
the bone-marrow of normal and immunized rabbits, and observed their 
phagocytosis almost entirely b}' the histiocytes. 

The role of the accumulation of tissue macrophages (clasmatocytes) 
in local infections with organisms other than streptococcus has been 
observed by a number of workers. Granulating wounds of rabbits 
were found resistant to staphylococcus and streptococcus but not to 
Spirochaeta pallida and Pasteurella avicida (Halley, Chesney and 
Dresel 27 ). The accumulation of macrophages by intracutaneous injec- 
tions of India ink afforded protection against the streptococcus but not 
against anthrax or diphtheria (Ledingham 2S ). The injection of chem- 
ical irritants into the ears of rabbits protected them against the strepto- 
coccus but not against anthrax, diphtheria, or the pneumococcus 
(Cobbett and Melsome 20 ). Nakahara 30 prepared the peritoneum of 
mice with olive oil and found that there occurred, coincident with the 
increase of macrophages, a local resistance to fatal doses of staphylo- 
coccus and pneumococcus as well as a quicker disposal of B. coli. 

With a number of micro-organisms there appears to be no constant 
correlation between accumulation of macrophages and resistance to infec- 
tions. There are conflicting reports in regard to protection against 
pneumococcus infections. Nakahara 30 obtained protection in the pre- 
pared peritoneum of mice. Singer and Adler 31 obtained protection 
against pneumococcus type III only in prepared pleural cavities of 
immunized rabbits. Tudoranu 32 obtained protection against pneumo- 
coccus III in prepared peritoneal cavities of rabbits only when immune 
serum was given. He observed phagocytosis by the exudate cells 
(mostly macrophages) only in the rabbits that had received immune 
serum. Recently it was found by Stuppy, Cannon and Falk 33 that after 

26. Bass, F. : Ztschr. f. Immunitatsforsch. u. exper. Therap. 42:269, 1925. 

27 '. Halley, C. R. L. ; Chesney, A. M., and Dresel, I.: Bull. Johns Hopkins 
Hosp. 41:191, 1927. 

28. Ledingham, J. C. G. : Brit. J. Exper. Path. 8:12, 1927. 

29. Cobbett, L., and Melsome, W. S. : Centralbl. f. allg. Pathol, u. path. Anat. 
9:827, 1898. 

30. Nakahara, W.: J. Exper. Med. 42:201, 1925. 

31. Singer and Adler (footnote 11, first reference). 

32. Tudoranu, G. : Ann. de l’inst. Pasteur 40:606, 1926. 

33. Stuppy, G. W. ; Cannon, P. R., and Falk, I. S. : Proc. Soc. Exper. Biol. 
& Med. 36:314, 1928. 
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vaccination in the upper respiratory tract of rabbits, the local immunity 
in the lungs was associated with an accumulation of histiocytes. 

On account of these apparent irregularities in resistance to pneumo- 
coccus infections shown by these workers and in view of the fact 
that the studies of Gay and his collaborators have shown that the 
mobilization of macrophages plays an important role in enhanced 
resistance to streptococcus infections in the pleural cavities of rabbits, it 
was suggested that a similar study of pneumococcus infections would be 
of interest. The following series of experiments were undertaken to 
ascertain what effect accumulation of clasmatocytes had on resistance 
to the pneumococcus. 


INJECTION OF PNEUMOCOCCUS INTO PREPARED PLEURAL CAVITIES 

OF RABBITS 

Technic— A virulent strain 34 of pneumococcus type I was used for the infec- 
tion of the pleural cavities of rabbits. Less than 0.0000001 cc. of an eighteen 
hour blood infusion-broth culture intrapleurally was a fatal dose. The virulence 
of successive cultures was tested from time to time by the intrapleural route. 
The pleural fluid of rabbits dying with pneumococcus pleurisy was removed and 
kept on ice. Rabbit blood infusion-broth cultures were made from the pleural 
fluid when needed and diluted in broth. A pleural fluid which had been kept for 
more than from three to four weeks was seldom used. Broth dilutions of from 
eighteen to twenty-four hour cultures were injected intrapleurally in 1 cc. amounts, 
and 1 cc. of several of the higher dilutions was plated out in rabbit blood, 0.2 
per cent, dextrose infusion-agar and incubated forty-eight hours for the deter- 
mination of the number of organisms injected. 

The cells were mobilized in the pleural cavities of rabbits by injections of 
aleuronat-starch or gum arabic-broth. The resistance of the cavity was tested 
by the injection of the pneumococcus at either eighteen or seventy-two hour inter- 
vals after preparation. 

Injection of Pneumococcus into Seventy-Two Hour Prepared Pleural Cavity . — 
Experiment 1. — Five cubic centimeters of 5 per cent aleuronat and 3 per cent 
starch in physiologic solution of sodium chloride was injected into the pleural 
cavities of four rabbits. One cubic centimeter of broth dilutions of an eighteen 
hour broth culture of a pleural fluid containing pneumococcus type I was injected 
into the prepared cavities of these rabbits (seventy-two hours later), with four 
rabbits used as controls. One cubic centimeter of the dilutions was plated* out, 
and the colonies were counted. (The figures in table 1 and in the two succeeding 
tables are obtained from the average made from the number of colonies on these 
plates and represent the approximate number of pairs or chains injected.) 

Results.— -All the rabbits died except one control and one prepared rabbit 
winch had received the smallest dose (table 1). Apparently there was no protec- 
tion afforded by this preparation. Animals were not protected against approxi- 
mately five pairs or chains of pneumococci. 


34. The strain was furnished by Julia 
ogv. College of Physicians and Surgeons, 


T. Parker of the Department of Pathol- 
Columbia University. 
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Three later experiments gave similar results. In one of these, how- 
ever, slight protection was shown when the broth culture used was made 
from a pleural fluid which had been kept almost a month, thus possibly 
being less virulent. Three of the four prepared rabbits survived a small 
dose which was fatal to the controls. No protection was obtained in two 
experiments in which gum arabic-broth (instead of aleuronat-starch) 
was injected into the pleural cavity of the rabbits, which were infected 
seventy-two hours later with varying doses of eighteen hour broth 
culture of pneumococcus I. 

From these experiments, when a seventy-two hour preparation was 
used, it can be said that little if any protection is afforded against pneu- 
mococcus infection. At the most, animals were protected only against 
from four to five fatal doses. 

As the presence of pleural exudates, with a relatively high number 
of clasmatocytes and an accumulation of macrophages in thickened 

Table 1. — Effect of Seventy-Two Hour Preparation with Alcuronat-Starch on 

Resistance of Rabbits to Intrapleural Injection of Pneumococcus Type I 


Rabbits Preparation Amount of Culture Injected Results 

1501 Aleuronat-starch 0.000001 cc. = 50 colonies* Dead, 20 hours 

1571 (control).... 0.000001 cc. = 50 colonies Dead, 24 hours 

0570 Aleuronat-starch 0.0000001 cc. = 5 colonies Dead, 4S hours 

1500 Aleuronat-starch 0.0000001 cc. = 5 colonies Dead, 24 hours 

5570 (control) 0.0000001 cc. = 5 colonics Dead, 4S hours 

157G (control) 0.0000001 cc. = 5 colonies Dead, 26 hours 

5577 Aleuronat-starch 0.00000002 cc. = 1 colony Survived 

5574 (control) 0.00000002 cc. = 1 colony Survived 


* The number of colonies represents the average number of pairs or chains of organisms 
injected. 

pleural walls, failed to increase the resistance of the rabbits, the 
question arose whether the presence of a polymorphonuclear exudate 
and an inflamed pleura with many polymorphonuclears might not protect 
against pneumococcus. Workers have attributed much importance to the 
phagocytosis of pneumococcus by these cells. In vitro, the polymor- 
phonuclear as well as the mononuclear cells of these pleural exudates 
were found to be slightly phagocytic for our strain. Consequently, in 
two experiments a twenty-four hour preparation of the cavity was used 
which gives an exudate in which polymorphonuclears predominate. The 
result of one of these is given in table 2. 

Injection of Pneumococcus into Tzventy-Four Hour Prepared Pleural Cavity. 
— Experiment 2. — Aleuronat and starch were injected into the pleural cavities 
of six rabbits. Twenty-four hours later, intrapleural injections of 1 cc. of broth 
dilutions of eighteen hour broth culture of pneumococcus were made into these 
rabbits and two used as controls. 

Results. — All of the rabbits died, even when a dose as small as 0.0000001 cc. 
of the culture was injected (table 2). Thus apparently no protection was afforded 
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rabbits against an intrapleural injection of pneumococcus type I when the cavity 
had been prepared only twenty-four hours previously with alcuronat-starc 1 . 

The prepared cavities were not resistant to injections of pneumococcus, neither 
those containing an exudate predominantly polymorphonuclear with an inflamed 
pleura nor those containing an exudate with many mononuclear cells and a thick- 
ened pleura containing granulation tissue and many macrophages. 

The mobilization of clasmatocytes which Gay and his collaborators found 
produced such a remarkable increase in the resistance of rabbits to intrapleural 
infections with streptococcus caused no appreciable increase in their resistance to 
this strain of pneumococcus. There was not much difference in the virulence 
of these two organisms when they were injected intraplcurally. Less than 0.0000001 
cc. of broth cultures of either organism was fatal for rabbits; however, death 
occurred much more rapidly after an injection of pneumococcus than after one 
of streptococcus. With the pneumococcus there was rapid invasion of the blood 
stream from both prepared and normal cavities. This accumulation of cells did 
not localize the infection. Microscopic examination showed that there was much 
less phagocytosis of the pneumococcus than of the streptococcus when small 

Table 2. — Effect of Twenty-Four Hour Preparation with Alcuronai-Starch on 
Resistance of Rabbits to Intrapleural Injection of Pneumococcus Type I 


Rabbits Preparation Amount of Culture Injected Results 

4551 Aleuronat-stareh 0.000001 ce. = 100 colonies* Pend, 21 hours 

4557 Aleuronat-stareh 0.000001 cc. =; 100 colonics Dead, "1 hours 

4554 Aleuronat-starcli 0.0000005 ec. = 50 colonics Dead, 24 hours 

4550 Aleuronat-starcli 0.0000005 cc. = 50 colonics Dead, 24 hours 

4553 (control)..., 0.0000002 ec. = 20 colonies Dead, 24 hours 

4551 Aleuronat-starcli 0.0000001 cc. = 10 colonies Dead, 24 hours 

4SOO Aleuronat-stareh 0.0000001 cc. = 10 colonies Dead, 3 days 

4530 (control).... 0.0000001 cc. = 10 colonies Dead, 48 hours 


* The number of colonics represents the average number of pairs or chains of organisms 
injected. 


amounts of broth cultures of these organisms were incubated with small amounts 
of exudates from either twenty-four or seventy-two hour prepared pleural cavities. 
Seldom did more than from 3 to 5 per cent of the clasmatocytes phagocytose the 
pneumococcus, while 15 per cent of the clasmatocytes of the same exudates 
phagocytosed the streptococcus. No pneumococci were found in the macrophages 
in the few examined walls of the seventy-two hour prepared cavities of rabbits 
killed shortly after the injection of a relatively large number of organisms. 


This lack of protection in prepared cavities might be due to the 
resistance of our virulent strain of pneumococcus to phagocytosis. Many 
workers have noted that virulent cultures are not phagocytosed by leuko- 
cytes in vitro. Rosenow 35 showed that bacteria which fail to absorb 
opsomns show great resistance to phagocytosis. With physiologic 
solution of sodium chloride he was able to extract from virulent pneumo- 
cocci a substance, “virulin,” which inhibited the action of pneumococcus 
opsonin; after the extraction of the substance from pneumocci, they 
Pha gocytosed. The extracts of virulent pneumococci or the 


35. Rosenow, E. C. : J. Infect. Dis. 4:285, 1907. 
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filtrates of broth cultures of these organisms possess a soluble substance 
which reduces the phagocytosis of avirulent pneumococci and increases 
their virulence (Rosenow , 35 Felton and Bailey 30 ). 

Injection of Washed Pneumococcus into Seventy-Tzvo Hour Pre- 
pared Pleural Cavities. — It was thought possible that these soluble 
specific substances, “virulins,” “aggressins,” might be responsible for 
the failure to get local intrapleural protection against this virulent strain 
of pneumococcus type I. With this in mind, several experiments were 
performed to determine whether rabbits offered more resistance to 
infection with washed organisms than with the unwashed organisms 
and might be protected against doses of washed pneumococcus by the 
mobilization of macrophages. 

Pneumococci from an eighteen hour broth culture were washed 
twice in physiologic solution of sodium chloride. Some of the washed 
organisms were resuspended in broth and others in the Berkefeld filtrate 
from some of the culture. Corresponding broth dilutions of the suspen- 
sions were injected into rabbits having a seventy-two hour prepared 
cavity and into normal rabbits. In two experiments all of the prepared 
animals given injections with washed organisms, which had been in 
contact with the filtrate, as well as all of the control rabbits, died. Only 
those prepared rabbits survived (two out of three) which had received 
the smallest doses (from five to thirteen pairs or chains) of the washed 
organisms resuspended in broth. This showed a slight amount of 
protection. 

The carrying out of well controlled experiments was difficult, as 
during the process of washing in physiologic solution of sodium chloride 
and diluting, many of the organisms were either destroyed or so injured 
that they were sensitive to changes in temperature and to the nature of 
the medium. Plating showed that some died in the broth in the interval 
between the making of the dilutions and the infection of the animals. 
When Locke’s solution was used, instead of saline, the decrease in the 
number of organisms was not so great, and approximately the same 
number of organisms could be given in corresponding dilutions. Falk 
and Yang 37 avoided the use of saline for washing pneumococcus on 
account of a possible detrimental effect. It was found advisable not to 
subject the organisms to more thorough washing and to use Locke’s 
solution instead of saline. 

Experiment 3. — A. Centrifugated organisms from 2 cc. of an eighteen hour 
broth culture of pneumococcus type I were washed in Locke’s solution and then 
in infusion broth. They were resuspended in broth, and broth dilutions were 
made. One cubic centimeter of varying dilutions was plated out, and 1 cc. of 


36. Felton, L. D., and Bailey, G. H. : J. Infect. Dis. 38:131, 1926. 

37. Falk, I. S., and Yang, S. Y. : J. Infect. Dis. 38:1, 1926. 
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these dilutions was injected into the cavities of three rabbits Prepared with seventy- 
two hour aleuronat-starch and into three controls in scries A, table 3. 

B. Centrifugated organisms from 2 cc. of the eighteen hour broth culture 
after being washed in Locke’s solution, were washed in the Berkefeld filtrate of 
a portion of the culture, and resuspended in the filtrate. Broth dilutions were 
made and 1 cc. of the dilutions was plated and 1 cc. injected into pleural cavities 
of three prepared and three control rabbits in series B, table 3. 

Results. — All the control rabbits of both series died. All the prepared rab- 
bits, receiving the washed organisms, which had been in contact with the filtrate, 
died. All the prepared rabbits that received the washed organisms, resuspended 
in broth, died, except the one that received the smallest dose (table 3). 

The pneumococci, which had been subjected to several washings in physiologic 
solution of sodium chloride or in Locke's solution and broth, were still virulent 


Table 3 .—Effect of Seventy-Two Hour Preparation with Alcuronat-Starch on 
Resistance of Rabbits to Intrapleural Injection of Washed. Pneumococcus . 


A. Pneumococci from broth culture washed in Locke’s solution, in broth anrl resuspended in 
broth. Dilutions made in broth. Porty-seven colonies from 1 cc. of 1:1,000,000 dilution 


Babbits 

Preparation 

Amount of Pneumococcus 
Suspension Injected 

Bcsults 

1631 

1611 (control).... 

Aleuronat-starch 

0.000001 cc. = 47 colonies 
0.000001 cc. = 47 colonics 

Dend, 2S hours 
Dead, 2S hours 

1635 

1612 (control).... 

Alcuronat-starcli 

0.0000002 cc. =10 colonics 
0.0000002 cc. =10 colonies 

Dend, 36 hours 
Dead, 36 hours 

1636 

1650 (control).. . . 

Aleuronat-starch 

0.00000005 cc. = +2 colonics 
0.00000005 cc. = +2 colonics 

Survived 

Dead, 28 hours 

B. Pneumococci from broth culture washed in Locke’s solution, in Berkefeld filtrate of portion 
of culture, and resuspended in filtrate. Dilutions made in broth. Forty-nine colonies 
from 1 ce. of 1:1,000,000 dilution 

Amount of Pneumococcus 

Babbits Preparation Suspension Injected Bcsults 

1037 

1649 (control).... 

Aleuronat-starch 

0.000001 cc. = 49 colonics 
0.000001 cc. = 49 colonics 

Dead, 36 hours 
Dead, 28 hours 

1G3S 

1651 (control) 

Aleuronat-starch 

0.0000002 cc. = 10 colonies 
0.0000002 cc. = 10 colonies 

Dead, 30 hours 
Dead, 24 hours 

1039 

1648 (control) 

Aleuronat-starch 

0.00000005 cc. = +2 colonies 
0.00000005 cc. = +2 colonies 

Dead, 30 hours 
Dead, 24 hours 


for the rabbits. Animals with prepared cavities were only slightly more resistant 
to the washed organisms than to the unwashed pneumococci or to those that had 
been washed and subsequently brought into contact with the broth culture filtrate. 
There was no marked difference in the susceptibility of the washed and unwashed 
organisms to phagocytosis in vitro by cells of the exudates, except that with 
washed organisms the mononuclear cells seemed slightly more active. 


These results appear to be in accord with the work of Miss Pittman, 
which is mentioned by Falk , 38 who considered the specific substances 
on the pneumococcus, their encapsulation and high potential difference 
and not the secreted soluble substances important. It would appear from 
our experim ents, in which protection was so slight against the washed 


38. Falk, I, S.: Newer Knowledge of Bacteriology 
University of Chicago Press, 1928, p. 565. 


and Immunology, 


Chicago, 
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organisms, that the soluble specific substance on the pneumococci was 
not the essential factor in preventing protection by mobilized clasmato- 
cytes in the pleural cavities and adjacent tissues. 

As washing the pneumococci made them only slightly more sus- 
ceptible to phagocytosis by the mononuclear cells of the exudates and 
the prepared cavity was only slightly more resistant to them, another 
means of increasing their susceptibility to phagocytosis by the mac- 
rophages was sought. It was decided to try antiserum. 

ADDITION OF ANTISERUM TO PNEUMOCOCCUS BEFORE INJECTION 
INTO THE PLEURAL CAVITY 

Denys and LeClef 39 noted that the recovery of immunized rabbits 
from streptococcus infection apparently was due to phagocytosis, made 
possible by the immune serum. Neufeld and Rimpau, 40 working with 
serums derived from animals immunized with streptococci and pneumo- 
cocci, concluded that the serum contained “bacteriotropins” which altered 
the bacteria so as to make them susceptible to phagocytosis. Kanai 21 
injected antiserum with streptococcus into the peritoneum of mice and 
observed that its protective value was associated with increased phago- 
cytosis by the leukocytes, especially by the mononuclears. Bass, 20 study- 
ing bone marrow and intrapleural streptococcus infections in normal 
rabbits and those that had been immunized intravenously, found 
increased phagocytosis in the histiocytes and mononuclear cells as well 
as in the polymorphonuclear cells. Protection against intrapleural 
streptococcus infection was obtained with immunization and not with 
twenty-four hour preparation of the cavity alone. There was marked 
phagocytosis by the histiocytes when he injected sensitized streptococcus 
into the bone marrow. He concluded that the macrophages react to the 
opsonized organisms as do the leukocytes, and that immunity depends 
chiefly on the phagocytosis and digestion of the cocci by the reticulo- 
endothelial system (histiocytes, tissue macrophages or clasmatocytes). 

When antiserum diluted with broth was added to our strain of 
pneumococci, they became susceptible to phagocytosis by the cells of the 
pleural exudates. After a short incubation, as many as 19 per cent of 
the polymorphonuclear cells and 34 per cent of the clasmatocytes con- 
tained pneumococci. Organisms which had been in contact with 
antiserum for a short time and had then been resuspended in broth 
were also susceptible to phagocytosis by the cells. When a sufficient 
amount of antiserum, e. g., 1 cc., together with our strain of pneumo- 
coccus, was injected intrapleurally into a normal rabbit the animal was 
protected. 

39. Deny s, J., and LeClef, J. : ‘Cellule 11:175, 1895. 

40. Neufeld, F., and Rimpau, W. : Deutsche med. Wchnschr. 2:1458, 1904. 
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On account of the increase in phagocytosis by the exudate cells of 
the sensitized pneumococci and the results obtained by Bass ~ G with 
streptococci, it was thought that with the accumulation of clasmatocytes 
in a prepared pleural cavity, local protection might be obtained against 
an infection with pneumococci previously in contact with antiserum. 

Injection of Pneumococcus that Had Been in Contact with Antiserum in a 
Seventy-Two Hour Pleural Cavity.— Experiment 4.— Two cubic centimeters of a 
broth culture of pneumococcus type I was centrifugated. To the centrifugated 
organisms was added 0.4 cc. of antipneumococcus serum. 41 After thirty minutes' 
incubation, 1.6 cc. of broth was added, the organisms were resuspended, and broth 
dilutions were made. Intrapleural injections of 1 cc. of corresponding dilutions 
were made into eight normal rabbits and eight rabbits in which the cavities had 

Table 4.— Effect of Seventy-Two Hour Preparation with Aleuronat-Starch on 
Intrapleural Injections of Pneumococcus Type I Which Had Been 
in Contact with Type I Antiserum 


Rabbits 

Preparation 

1596 

1609 (control).... 

Alcuronat-starch 

1597 

159S 

1610 (control) 

1611 (control).... 

Aleuronat-starch 

Aleuronat-starch 

1599 

1600 

1612 (control).... 

1613 (control).... 

Alcuronat-starch 

Aleuronat-starch 

1601 

1602 

1614 (control).... 

1615 (control).... 

Aleuronat-starch 

Alcuronat-starch 

1603 

1616 (control).... 

Alcuronat-starch 


Amount of Suspension Injected Results 


0.0001 cc. 
0.0001 cc. 

= 900 colonics* 

= 900 colonics 

Dead, 48 hours 
Dead, 24 hours 

0.00002 CC. 

0.00002 cc. 
0.00002 cc. 
0.00002 CC. 

= ISO colonies 
= ISO colonics 
= ISO colonies 
= ISO colonies 

Dead, 48 hours 
Dead, 72 hours 
Dead, 48 hours 
Dead, 48 bouts 

0.00001 cc. 
0.00001 cc. 
0.00001 cc. 
0.00001 cc. 

= 90 colonics 
= 90 colonies 
= 90 colonies 
= 90 colonies 

Survived 

Survived 

Dead, 24 hours 
Dead, 48 hours 

0.000003 cc. 
0.000002 cc. 
0.000002 cc. 
0.000002 cc. 

= 18 colonies 
= 18 colonies 
= 18 colonics 
= 18 colonies 

Survived 

Survived 

Dead, 24 hours 
Dead, 24 hours 

0.000001 cc. 
0.000001 cc. 

= 9 colonies 
= 9 colonies 

Survived 

Dead, 48 hours 


* The number of colonies represents the average number of dumps of organisms (not pairs 
or chains) in 1 cc. of broth dilutions. The microscopic examination of broth dilution (1:100) 
shooed organisms mostly in clumps, often containing thirty chains. 


been prepared seventy-two hours previously. Broth dilutions were plated out, the 
colonies were counted and an average was made. The lower dilutions were exam- 
ined microscopically. 


Results.— All the prepared rabbits receiving the three smaller doses of sensi- 
tized pneumococcus were protected (table 4). All the control rabbits receiving 
the same doses died. The prepared rabbits withstood 0.00001 cc. of the suspension 
of the pneumococci which had been in contact with antiserum, while 0.000001 cc. 
of the suspension was fatal to the animal used as control. 

. . Tt was dlfficult to estimate with any accuracy the number of living organisms 
injected, as they had been agglutinated by the serum and there were many clumps. 

ie animals were certainly given many more organisms than the figures show 
in a prehmmary experiment with pneumococci that had been in contact with anti- 
serum, both control rabbit and prepared rabbit lived when 0.0000001 cc. of the 


41. The serum used was horse serum, diagnostic 
serum from the Department of Health, New York. 


pneumococcus type I anti- 
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suspension was given. When 1 cc. of that dilution was plated out, no colonies 
were seen, so it is impossible to say whether the unprepared rabbit had received 
even one clump of organisms. It can at least be said that prepared rabbits (table 
4) receiving pneumococci that had been in contact with antiserum were protected 
against more than ten times the number that was fatal to unprepared animals. 
The same result had been found in two previous experiments. In a later experi- 
ment a rabbit was protected against more than 100 times the fatal dose for an 
unprepared animal. 

These experiments showed that a local protection against pneumo- 
coccus I was attained in seventy-two hour prepared pleural cavities 
containing mononuclear exudates, with thickened pleuras containing 
many macrophages when the organism had been in contact with a specific 
immune serum. The protection afforded was almost as marked as that 
found by Gay and his collaborators against unsensitized streptococcus. 
These results are somewhat similar to those obtained by Tudoranu , 32 
working with type III. He obtained protection in twenty-four hour 
broth-prepared peritoneums when he injected immune serum previously 
and simultaneously with the organisms, but not when he injected normal 
serum. He noted that phagocytosis was negligible unless immune serum 
had been injected. He considered that the antibodies, neutralizing the 
aggressins, permitted the production of an exudate, rich in leukocytes, 
which changes the pneumococci and renders them susceptible to 
phagocytosis. 

Gay and his collaborators, in their local passive immunity experi- 
ments (Gay and Morrison , 22 Gay and Clark 23 ), found a more rapid 
disappearance of streptococci from the pleural cavity when rabbit 
immune serum was given both previously and simultaneously with the 
injection than when normal serum was used. Streptococci showed 
greater susceptibility to phagocytosis by the exudate cells with immune 
serum than with normal serum. In the experiments with pneumococci 
the effect of the addition of normal rabbit or horse serum was not 
tried, but it is indicated by the result obtained in a later experiment 
designed to give some suggestions regarding the mechanism of this 
protection. It appears that in order to get local protection against this 
virulent strain of pneumococcus type I by the seventy-two hour prepara- 
tion of the cavity, the organisms must first be altered by contact with 
immune serum and become susceptible to phagocytosis. 

If the addition of a serum with its specific immune properties 
(demonstrable antibodies such as agglutinins and bacteriotropins) to the 
pneumococcus was necessary in order to obtain protection in prepared 
pleural cavities of rabbits, the reduction of the antibodies in the serum 
should lessen the protective value of the serum and thus decrease the 
resistance afforded by the accumulation of the macrophages. 
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' Gay and Chickering/ 12 with the addition of an extract of pneumococ- 
cus to homologous antiserum, produced a precipitate which carried down 
the antibodies that protect animals against pneumococcus infection. 
Felton and Bailey 12 extracted a specific substance from pneumococcus 
type II, which was nontoxic for mice but gave an antagonistic effect on 
the defense of these animals or increased the virulence of the organisms. 
They observed that it neutralized the protective effect of the pneumo- 
coccus serum in vivo and in vitro. With this soluble specific substance 
all protective substances could be precipitated. The agglutinative, 
precipitative and tropinizing activities were absorbed out of the serum 
by the filtrate. Wadsworth and Sickles 44 found that the supernatant 
fluid or filtrate of broth culture of a virulent strain of type I had an 
inhibitory effect on phagocytosis of virulent strains in the presence of 
specific antiserum, and that this action was on the serum rather than 
on the leukocytes. 

The effect of the addition of a filtrate from a fourteen day broth 
culture of our strain of pneumococcus to the antiserum was observed in 
vitro. When the Berkefeld filtrate of a fourteen day broth culture of 
this strain was added to some of the antiserum a precipitate was formed. 
Centrifugated organisms from an eighteen hour culture when 
resuspended in the resulting supernatant fluid were not so completely 
agglutinated nor so readily phagocytosed by the exudate cells as the 
organisms that had been resuspended in the antiserum in broth. When 
small amounts of these two suspensions were incubated with a pleural 
exudate, those in the antiserum in broth were found in 19 per cent of 
the polymorphonuclear and 34 per cent of the mononuclear cells, whereas 
those suspended in the supernatant fluid were phagocytosed only by 7 
per cent of the polymorphonuclear and 16 per cent of the mononuclear 
cells. 

The addition, then, of a Berkefeld filtrate of the fourteen day broth 
culture to the antiserum removed some of its agglutinative and 
tropinizing activities. 

Rabbits were given intrapleural injections of pneumococci which 
had been in contact with the resulting supernatant fluid in order to 
determine whether protection could be obtained. 


Injection of Pneumococci Which Had Been in Contact with Antiserum After 
the Addition of Filtrate of a Broth Culture . — Experiment 5. — A. Infusion broth 
1.6 cc was added to 0.4 cc. of antiserum and this mixture was added to the 
centrifugated organisms from 2 cc. of an eighteen hour broth culture of pneumo- 


42. Gay, F. P., and Chickering, H. T. : 

43. Felton, L. D., and Bailey, G. H.: 
note 36). 


J. Exper. Med. 21 .: 389, 1915. 

J. Infect. Dis. 38:145, 1926; 


(foot- 


44. Wadsworth, A. B., and Sickles, G. M. : 
G. M.: Ibid. 14:329, 1927. 


J. Immunol. 14:321, 1927. 


Sickles, 
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coccus. After thirty minutes broth dilutions of the suspension were made, and 
1 cc. of dilutions was plated out; intrapleural injections of 1 cc. were made into 
rabbits in series A, table S. Four rabbits had received aleuronat-starch intra- 
pleurally seventy-two hours previously, and three normal rabbits were used as 
controls. 

B. Two cubic centimeters of a Berkefeld filtrate of a fourteen day culture 
of the pneumococcus was added to 0.5 cc. of antiserum. This mixture was cen- 
trifugated after standing one hour, and 2 cc. of the supernatant fluid was added 
to the centrifugated organisms from 2 cc. of the eighteen hour broth culture of 
pneumococcus. Half an hour later, dilutions of this suspension were made in 
broth. Broth dilutions were plated out in 1 cc. amounts and injections of 1 cc. 
were made into the pleural cavities of the rabbits in series B, table 5. Four 

Table 5. — Effect of the Addition of Broth Culture Filtrate to Antiserum on 
Resistance of Rabbits to Intrapleural Injections of Pneumococcus, After 
Seventy-Two Hour Preparation with Aleuronat-S torch * 


A. Injection of broth dilutions of suspension of pneumococcus which had been in a mixture 
of antiserum and broth 


Rabbits Preparation Amount of Suspension Injected Results 

1623 Aleuronat-starch 0.00002 cc. c= 1,000 colonies Survived 

1621 Aleuronat-starch 0.00001 cc. c= S00 colonies Survived 

1625 Aleuronat-starch 0.000002 cc. = 160 colonies Survived 

1632 (control).... 0.000002 cc. t= 160 colonies Dead, 72 hours 

1630 Aleuronat-starch 0.000001 ce. = SO colonies Survived 

1645 (control)... . 0.000001 cc. = SO colonies Dead, 21 hours 

1640 (control) — 0.0000002 cc. = 16 colonies Dead, 4S hours 

B. Injection of broth dilutions of suspension of pneumococcus which had been in supernatant 
fluid from the mixture of antiserum and Berkefeld nitrate of fourteen day broth culture 

Rabbits Preparation Amount of Suspension Injected Results 

1620 Aleuronat-starch 0.00001 cc. = 2,000 colonies Dead, 24 hours 

1627 Aleuronat-starch 0.000002cc. =r 400 colonies Dead, 24 hours 

1633 (control) 0.000002 cc. = 400 colonies Dead, 4S hours 

1631 Aleuronat-starch 0.000001 cc. = 200 colonies Dead, 36 hours 

1643 (control).... 0.000001 cc. = 200 colonies Dead, 24 hours 

1622 Aleuronat-starch 0.0000002 cc. = 40 colonies Dead, 24 hours 

1644 (control).... 0.0000002 ce. = 40 colonies Dead, 24 hours 


* The number of colonies represents the clumps of organisms, not the pairs or chains. 
Microscopic examination of the broth dilution (1:10) of organisms used in series A showed 
organisms mostly in clumps with an average of thirty-four chains; 1:10 dilution of those 
used in B showed fewer and smaller clumps, with an average of eight chains. 

rabbits had received intrapleural injections of aleuronat-starch seventy-two hours 
previously, and three normal rabbits were used as controls. 

Results. — All of the prepared rabbits survived in series A (table 5) ; all of 
the control rabbits died. All the animals, both prepared and controls, died in 
series B (table 5). 

All the prepared animals were protected against the organisms that had been 
in contact with antiserum and broth. A rabbit was protected against approxi- 
mately 1,600 clumps of pneumococci, which was 100 times the number that was 
fatal to a control rabbit (rabbits 1623, 1640, table 5). None of the rabbits was 
protected against the pneumococci that had been in the supernatant fluid from 
the antiserum and culture filtrate; a prepared rabbit did not withstand a dose 
containing approximately forty clumps of these pneumococci (rabbit 1622, table 5). 

This experiment shows that by the addition of culture filtrate to the antiserum, 
which decreases its agglutinating and tropinizing effect, there had been a decrease 
in the protective value. It indicates that contact of the pneumococcus with a 
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serum containing these properties is necessary before protection can be obtained 
in a rabbit by a preparation that causes an accumulation of macrophages. 

The failure to obtain protection against our strain of pneumococci by a 
seventy-two hour preparation, which causes an accumulation of macrophages in 
the pleural cavity and affords a marked protection against sensitized pneumococci, 
would appear to be due to an insufficient amount of agglutinative and tropinizing 
activity in the rabbit. 

Robertson and Sia 45 found that the serum of resistant animals, dogs 
and cats, possessed pneumococcidal properties, but that that of susceptible 
animals, as rabbits, did not. Virulent pneumococci, after contact with 
serum of resistant animals, were phagocytosed by the leukocytes from 
susceptible as well as from resistant animals, but. this was not the case 
after contact with serum of susceptible animals. They considered 
opsonins important in resistance to pneumococcus infections. Bull 40 
considered agglutinins, as well as opsonins, important. 

Injection of Pneumococci That Had Been in Contact with Anti- 
serum into an Eighteen Hour Prepared Cavity. — As the seventy-two 
hour preparation of the pleural cavity afforded protection against pneu- 
mococcus that had been in contact with antiserum, the question arose 
as to whether it was necessary to have an accumulation of macrophages 
for protection or whether an accumulation of polymorphonuclear cells 
would protect the rabbits against these organisms. The polymor- 
phonuclear cells of the pleural exudate in vitro had appeared also 
phagocytic for the pneumococcus that had been in contact with the 
antiserum. In eighteen hours an injection of aleuronat-starch produces 
an exudate rich in polymorphonuclear cells. Table 6 gives the results 
of the infection of an eighteen hour prepared cavity with pneumococci 
that had been in contact with antiserum. 

Experiment 6. — Two cubic centimeters of a twenty hour broth culture of the 
pneumococcus was centrifugated. To these organisms 0.4 cc. of antiserum was 
added. After thirty minutes, 1.6 cc. of broth was added, and the suspension was 
diluted in broth. Intrapleural injections of 1 cc. of some of the broth dilutions 
were made into two normal rabbits and three rabbits that had received injections 
of aleuronat-starch eighteen hours previously. 

Results.— As table 6 shows, no protection was apparent. A prepared rabbit 
receiving only 0.000001 cc. of the suspension (eight clumps) was not protected 
(rabbit 1579, table 6). 

The same results were shown in a later experiment. An inflamed 
pleural cavity containing an exudate predominantly polymorphonuclear 
does not protect rabbits against the injection of pneumococci that have 
been in contact with antiserum. 


-237 R l 0 927 tS0n ’ °' H " and S!a ’ R ' H "' J ‘ ExpCr - Med 39:219 ’ 1924 ■■ 
46. Bull, C. G.: J. Exper. Med. 22:457, 1915; ibid. 24:7, 1916. 
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As the rabbits with seventy-two hour prepared cavities are protected 
against more than 100 times the number of treated pneumococci which 
are still fatal for unprepared rabbits or for those with eighteen hour 
prepared cavities, it would appear that the protection is essentially due 
to the accumulation of clasmatocytes. 

A few studies were made of the action of a seventy-two hour pleural 
exudate on the pneumococcus in vitro and in vivo to determine whether 
the exudate played an important part in the protection. 

The Injection of Seventy-Two Hour Pleural Exudate and Pneumococci that 
Had Been in Contact with Antiserum into the Normal Pleural Cavity. — Experi- 
ment 7. — The centrifugated organisms from 2 cc. of a twenty hour broth culture 


Table 6. — Effect of Eighteen Hour Preparation with Aleuronat-Starch on Intra- 
pleural Injections of Pneumococcus Type 1 Which Had Been 
in Contact with Antiserum 
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In spite of the fact that the exudate did not confer protection on normal cavi- 
ties against pneumococci that had been in contact with immune serum, it was 
thought there might be some bactericidal or inhibitory action by the exudate. 

ACTION IN VITRO OF PLEURAL EXUDATE ON PNEUMOCOCCUS 

In several experiments the pleural exudates had shown no bacteri- 
cidal effect in vitro on our virulent strain of pneumococcus. The 
supernatant fluid from the exudate showed no bactericidal effect on these 
organisms, and they were not susceptible to phagocytosis by the cells. 
The contact with antiserum rendered them more susceptible to 
phagocytosis. Woo 47 found that a rabbit serum-leukocvte mixture had 
the power to kill avirulent pneumococcus but did not inhibit the growth 
of virulent organisms. 

Tests were made to determine whether the exudate might have a 
bactericidal effect on the organisms that were washed or had been washed 
and in contact with antiserum. 

Table 8 —Bactericidal Effect of Exudate on Organisms 


Results, 21 Hours 


1 . Exudate 1 ce. + 0.1 ce. pneumococcus (±130) Growth 

2. Exudate 1 cc. + 0.1 cc. pneumococcus which had been washed in Locke’s 

solution and broth (±17) Growth 

3. Exudate 1 cc. + 0.1 cc. pneumococcus which had been washed in Locke's 

solution and broth and in contact with antiserum (±34) Growth 


Bactericidal Effect of Exudate in Vitro. — Experiment 8. — Portions of a broth 
culture of pneumococcus were centrifugated and washed in Locke’s solution. The 
sediment in one tube was washed in broth and resuspended in broth ; the sediment 
in the second tube was placed in contact with antiserum and then resuspended in 
broth. Broth dilutions were made of the broth culture and of these suspensions. 
One-tenth of a cubic centimeter of dilution 1 : 100,000 of each of these was added 
to 1 cc. amounts of a seventy-two hour pleural exudate. (These were incubated 
at 37 C., and tested for sterility on blood-agar plates twenty-four hours later.) 
The number of chains or clumps of pneumococcus are indicated bv the figures in 
table 8. 

Result. Growth was evident in the subcultures made from all of the tubes 
after twenty-four hours. In twenty-four hours the exudate had not been able 
to kill the small number of washed pneumococci and those that had been in con- 
tact with antiserum. The exudate showed no apparent bactericidal action on the 
pneumococcus. 

In other experiments growth was obtained in the subcultures when 
as few as eight clumps of organisms that had been in contact with anti- 
serum were added to the exudate and incubated for eighteen hours On 
the other h and, Robertson and Sia 48 were not able to recover pneumo- 

47. Woo, S. T.: J. Exper. Med. 43:623, 1926. 

48. Robertson, O. H„ and Sia, R. H.: J. Exper. Med. 40:467, 1924. 
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coccus after immune serum was added to a rabbit serum-leukocyte 
mixture. They used a mechanical agitator, and a larger amount of 
immune serum was present in their mixture than was still present in 
the broth dilution used by my co-workers and myself. 

It was thought that microscopic examination might show slight 
evidence of growth inhibition as well as of marked phagocytosis by the 
exudate of the pneumococci to which antiserum had been added. 
Observations were made of the action in vitro of seventy-two hour 

Table 9. — Microscopic Observation of Phagocytosis and Growth of Pneumococcus 
in Scvcuty-Two Hour Pleural Exudate in Vitro 


Tube 1: Exudate plus Broth Dilution of Pneumococci Which Had Been in 
Contact with Antiserum and Broth 


Phagocytic Phagocytic Extracellular 

Interval, Polymorphonuclears, Mononuclears, Bacteria 

Hours per Cent per Cent (100 Cells Counted) 

% 8 10 4 (mostly clumps) 

1 5 13 2 (mostly clumps) 

2 2 7 5 (mostly clumps) 


Tube 2: Exudate plus Broth Dilution of Pneumococci Which Had Been in 
Contact with Supernatant Fluid of Mixture of Antiserum and Filtrate 


Phagocytic Phagocytic Extracellular 

Interval, Polymorphonuclears, Mononuclears, Bacteria 

Hours per Cent per Cent (100 Cells Counted) 

% 1 5 70 (some small clumps) 

1 3 7 SO (some small clumps) 

2 0 5 300 (pairs and chains) 


Tube 3: Exudate plus Broth Dilution of Pneumococci Which Had Been 
Besuspended in Broth 


Phagocytic Phagocytic Extracellular 

Interval, Polymorphonuclears, Mononuclears, Bacteria 

Hours per Cent per Cent (100 Cells Counted) 

% 0 2 9S (pairs and chains) 

1 .. 2 0 100 (pairs and chains) 

2 0 0 300 (pairs and chains) 


Tube 4: Exudate plus Broth Dilution of Pneumococcus Broth Culture 


Phagocytic Phagocytic Extracellular 

Interval, Polymorphonuclears, Mononuclears, Bacteria 

Hours per Cent per Cent (100 Cells Counted) 

il 0 2 45 (pairs and chains) 

1 0 0 100 (pairs and chains) 

2 * . 0 0 140 (pairs and chains) 


pleural exudates on organisms that had been in contact with antiserum. 
At the same time the observations included the effect of the addition of 
fourteen day broth culture filtrate to the antiserum. Broth dilutions of 
the culture and the broth suspension of the centrifugated organisms from 
some of the culture were used as controls. 

Experiment 9. — To the centrifugated pneumococcus from 2 cc. of broth culture 
0.4 cc. of antiserum plus 1.6 cc. of broth were added and incubated for twenty 
minutes. The supernatant fluid from a mixture of 0.4 cc. of antiserum and 1.6 
cc. of filtrate of fourteen day broth culture was added to the centrifugated organ- 
isms from 2 cc. of the culture and incubated for twenty minutes. The centrifugated 
organisms from 2 cc. of the culture were resuspended in broth. Dilutions were 
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made in broth of suspensions and of the broth culture. One tenth of d cul)1 ° 
centimeter of the 1 : 10 dilutions was added to 0.1 cc. of seventy-two hour gum 
arabic pleural exudate and incubated for two hours. Stained smears were exam- 
ined at different intervals. 

Results. — The pneumococci that had been in contact with antiserum were 
phagocytosed by the cells of the pleural exudate. The organisms did not appear 
to have multiplied within two hours. Those that had been in contact with the 
antiserum to which the filtrate had been added were not so susceptible to p iago 
cytosis, and they had multiplied during the two hours. Very few of the untreated 
organisms from the culture were phagocytosed, and they were able to multip y 
in the exudate. Those organisms that had been in contact with antiserum showed 


Tmjlv. IQ .— Study of Pleural Exudates from a Scries of Rabbits Prepared by 
Injection of Aleuronat-Starch Followed from Sixty-Eight to S event y-Tzvo 
Hours Later by Injection of Relatively Large Dose of Pneumo- 
coccus Type I; 1 Cc. of Culture or Suspensions Injected 


A. Injection ot 1 Cc. of Suspension of Pneumococcus 'Which Had Been in 
Contact with Antiserum and Broth 
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t No colonies were seen when 0.5 cc. of exudate was plated out. 
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susceptibility to phagocytosis by the exudate cells and to an inhibiting action of 
the exudate. 


Fate of Pneumococcus in the Seventy-Two Hour Prepared Pleural 
Cavity . — A study was made of the fate of pneumococcus injected into 
the pleural cavities of a few rabbits prepared seventy-two hours previ- 
ously with aleuronat-starch in order to obtain information that would 
explain still further the mechanism of the protection. 


Injections of 1 cc. of broth cultures of the pneumococcus or broth suspension: 
oi centrifugated organisms from broth cultures and organisms that had been it 
contact with antiserum and resuspended in broth were made. The animals wen 
killed at different intervals. The exudates were removed and portions plated oul 
to determine the presence and number of viable organisms. The exudates wen 
examined microscopically for phagocytosed and extracellular bacteria Culture' 
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were made from the other pleural cavity and from the heart’s blood. Table 10 
gives the results of the observations. 

Results. — Very few organisms were recovered from the pleural exudates of 
the rabbits into which injections of organisms that had been in contact with anti- 
serum were made. There was a marked decrease in the number of viable organ- 
isms shown in the time intervals up to two and one-half hours. Microscopically, 
it was difficult to observe organisms in the exudate from these rabbits. On the 
other hand, with one exception there had been an increase in the number of 
organisms in the pleural cavities of the rabbits given injections with the organisms 
that had not been in contact with antiserum. There was only a small amount 
of phagocytosis. These organisms were found in the heart’s blood in as short a 
time as forty-five minutes after injection; in two animals they were recovered 
from the uninoculated pleural cavity, whereas in the rabbits into which injections 
of sensitized pneumococci were made no organisms were recovered within two 
and one-half hours from the heart’s blood or from the other pleural cavity. 

The virulent pneumococci, not altered by immune serum so that they were not 
clumped or susceptible to phagocytosis, were capable of multiplying in the exudate 
in the prepared pleural cavity and rapidly invading the blood stream. These 
observations made for the few time intervals up to two and one-half hours sug- 
gest that the growth of the sensitized pneumococcus had been retarded and the 
spread of the organisms checked in a pleural cavity with an exudate containing 
many mononuclear as well as polymorphonuclear cells and a thickened pleura 
containing granulation tissue and many macrophages. 

The rapid disappearance of these sensitized organisms from the exudate may be 
due to their phagocytosis by the mobilized cells in the thickened pleura of these 
seventy-two hour prepared pleural cavities. The thickened pleura containing 
many cells may prevent clumped or phagocyted organisms from entering the blood 
stream. 

To increase the resistance of rabbits and obtain local protection in 
the pleural cavity against virulent pneumococcus several factors are 
involved. In addition to a prepared cavity, with the accumulation of 
clasmatocytes and a thickened wall, the contact of the organisms with 
immune serum is necessary. The pneumococci then become clumped 
and susceptible to phagocytosis by the polymorphonuclear and mononu- 
clear cells of the exudate, and their growth is retarded. These organisms 
— many clumped, others within the polymorphonuclear and mononuclear 
cells and a few free pairs or chains susceptible to phagocytosis by the 
clasmatocytes — may be confined in the pleural cavity by the thickened 
wall with its granulation tissue and many macrophages, and the rabbit 
may be protected. 

In immunized rabbits, Singer and Adler obtained protection in 
prepared and unprepared cavities against pneumococcus type III. They 
attributed the protection to a change in the reticulo-endothelial cells and 
not to the circulating antibodies. Tudoranu emphasized the importance 
of antibodies in the protection against pneumococcus type III in prepared 
cavities of passively immunized rabbits. He considered that the anti- 
bodies neutralizing the aggressins accelerate the production of the 
exudate active against the pneumococci. 
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In our work we have gone a step further than these observers, since 
we prove conclusively that the accumulation of dasmatocytes, and m 
addition the action of tropinizing antiserum is necessary to protect a 
sensitive area of the rabbit against a virulent pneumococcus. 

SUMMARY AND CONCLUSIONS 

This paper attempts to show what effect the accumulation of poly- 
morphonuclears or of mononuclears in local areas may have on pi otection 
against pneumococcus infections. 

The strain of pneumococcus type I used was found virulent for 
rabbits, producing an extensive pleurisy and a rapid invasion of the 
blood stream. This strain of pneumococcus washed in saline or sensi- 
tized by contact with antiserum was still virulent. 

Mobilization of the cells was effected by the injection of aleuronat- 
starch. An eighteen hour preparation of the pleural cavity produces an 
exudate predominantly polymorphonuclear in character and an inflamed 
wall filled with polymorphonuclear cells. A seventy-two hour 
preparation produces an exudate predominantly mononuclear and a 
thickened wall filled with granulation tissue and many macrophages. 

No protection was afforded rabbits against an intrapleural infection 
with pneumococcus type I by an eighteen hour previous preparation of 
the pleural cavity. 

Slight, if any, protection was afforded rabbits against an intrapleural 
infection with pneumococcus type I, washed or unwashed, by a seventy- 
two hour preparation. 

Neither normal nor eighteen hour prepared cavities, with polymor- 
phonuclear exudates and an inflamed pleural wall, afforded protection 
against pneumococci that had been in contact with small amounts of 
antiserum. 

A seventy-two hour preparation afforded a marked protection against 
pneumococci that had been in contact with the same amount of immune 
serum. A pleural cavity with an exudate rich in mononuclear cells and 
a thickened wall with granulation tissue and many macrophages protected 
the rabbit against a dose of sensitized pneumococci which was from ten 
to 100 times that which was fatal for normal rabbits or rabbits with' 
acutely inflamed cavities. 

From this study it appears that there is a definite correlation between 
accumulation of dasmatocytes and resistance to pneumococcus infection 
m the pleural cavity of the rabbit. To obtain complete protection in 
rabbits against local infections with pneumococcus type I, however the 
addition of serum antibodies is necessary. 



Laboratory Methods and Technical Notes 


ESTIMATION OF HEMOGLOBIN BY CELL 
CONCENTRATION 

Suggestions for Reclassification of the Anemias * 

Joseph Felsen, M.D., New York 

The present methods of estimating the hemoglobin content colori- 
metrically are subject to certain errors. Aside from technical difficulties, 
for example, those of the comparison of colors, the chief source of 
error appears to be the differences in the relative concentration of the 
erythrocytes. This may be easily shown in any one case by the deter- 
mination of the cell-plasma ratio 1 at various times during the day. The 
proportion of cells to plasma undergoes physiologic variation owing 
chiefly to the inhibition of fluids, and to exercise and sweating. 

With this in mind, I found that under ideal conditions governing the 
particular technical procedure estimations of the hemoglobin content in 
the same case not infrequently varied 10 per cent on the same day. This 
was always due to a change in the relative dilution of the erythrocytes 
by blood plasma. In order to determine the extent of this variation, the 
hemoblobin content of several hundred patients was studied both by the 
old and by the new methods. The latter consisted, in principle, of a 
complete centrifugation of the cellular elements and determination of 
the hemoglobin content undiluted by plasma. 

METHOD 

1. Shake a few grains of dry, powdered sodium citrate into a clean, dry capillary 
glass tube having an inside diameter of 4 mm. and a length of 10 cm. 2 

2. Holding the tube in the horizontal position or with the distal end slightly 
depressed, apply the proximal end to a bleeding puncture wound. A rapid, deep, 
incised wound of the finger made with a sharp lancet-headed needle will fill at 
least three such tubes with little or no pressure on the finger. 

3. Fill the tube about two-thirds full and mix the blood with the citrate by 
alternately elevating and depressing one end. 

4. Allow the blood to gravitate to one end, seal that end with a plug of paraffin 
and place a broad rubber band snugly around the length of the tube, thus sealing 
both ends. It is well to file the cut edges to avoid injury to the fingers or 
tearing of the rubber band. 

5. Centrifugate at high speed (plugged end down) for a sufficient length of 
time to secure the maximal separation of cells and plasma. This is determined as 
the period of time after which repeated centrifugation no longer diminishes the 

* Submitted for publication, April 26, 1929. 

* From the Laboratory of St. Bartholomew’s Hospital. 

1. Felsen, J. : The Cell-Plasma Ratio, Arch. Path. 8:269 (Aug.) 1929. 

2. Felsen, J. : A Simple Method of Testing for Blood Compatibility, Arch. 
Path. 4:552 (Oct.) 1927. 
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length of the cell column. Once established, the same button on the rheostat and 
the same period of time may be used with every specimen. 

6. File-mark the capillary tube (a) at the junction of the paraffin plug with the 
cell column and ( b ) at the junction of the cell column with the plasma column. 
Break off at both points, thus isolating the cells. 

7. By means of a Sahli pipet, graduated at 10 and 20 mm., the tip of which is 
applied directly to either of the open ends of the cell column, draw up the cells 
to the mark “10” (10 cm), Add this to the graduated Sahli tube containing 
tenth normal hydrochloric acid to the mark 10. Wash the pipet thoroughly by 
sucking up and expelling some of the same fluid. Shake the mixture well and 
then allow it to stand at least one minute or until the maximal change of color 
has been effected. Dilute with water to match the standard. When the Dare 
instrument is used, aspirate the cells from the capillary tube by means of a Sahli 
pipet, as before, to the mark “10.” Then continue aspirating physiologic sodium 

A Comparison of the Old and the New Methods of Estimating the Percentage of 

Hemoglobin in the Blood 



Hcmoclobin, per Cent 




X 


Red Cell 

Cell-Plasma 

Patient 

Old Method New Method 

Count 

Ratio 

1 

55 

GO 


0.GG 

2 


75 

4,070,000 

0.50 

3 


90 

5,010,000 

0.90 

4 


95 

4,390,000 

0.03 

5 


82 

4,170,000 

0.72 

G 


74 

4,480,000 


7 


80 

5,250,000 

. ... 

8 


90 

4, 080,000 

0.CG 

9 


75 

5,120,000 

0.80 

10 


80 

4,800,000 

0.G0 

11 


85 

4,280,000 

0.50 

12 

55 

GO 


0.GG 

13 




1.10 

14 


75 

3,580,000 

0.28 

15 


70 

4,280,000 

0.5G 

1G 


94 

4,480,000 

0.75 

17 


80 

7,040,000 

1.50 

18 


G5 

3,000,000 

0.22 

19 


70 

3,310,000 

0.50 

20 


82 


. 0.72 


chloride solution to the mark “20.” Eject the resulting mixture (10 c.mm. of cells 
and 10 c.mm. of saline solution) on to a hanging drop slide or a small watch 
glass.. Mix thoroughly by alternately aspirating and expelling the mixture from 
the pipet, four or five times. Having secured a uniform mixture, take it up in 
the Sahli pipet and fill the Dare automatic pipet; the 20 c.mm. of fluid will com- 
pletely fill the latter. Compare in the colorimeter. 


This method of estimating hemoglobin on the basis of the concen- 
tiation of the capillary cells has been in use in this laboratory for three 
years and has given uniformly accurate results in conjunction with the 
bahli standard. It appears to possess a distinct advantage in that the 
estimations are made directly on undiluted cells. The factor of plasma 

dilution, which is well beyond the control of the examiner is eliminated 
regardless of the time of day. ’ 1S eiimmated ’ 

• The table records cases chosen from a series of several hundred 
in which the hemoglobin was estimated on the Sahli and rw^ ■ * 

■ -r 
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figures in the records of routine examinations made over a period of 
three years, the following conclusions were reached : 

When the cell-plasma ratio ~ approximates 1 (i.e., when the cell 
column and the plasma column are approximately equal ) , the estimation 
of the percentage of hemoglobin by the cell concentration method yields 
a value most nearly approaching that obtained by the old method. 

When the cell-plasma ratio is low (i.e., when the plasma content 
of the blood is relatively high), the new method gives a considerably 
higher percentage of hemoglobin than the old (patient 18). This is 
least marked when the red cells are impoverished in hemoglobin while 
the red cell count is high (patients 14 and 19). 

In primary anemias, the cell-plasma ratio being low, the percentage 
of hemoglobin is found to be much higher than with the old method. 

In chlorosis, the cell-plasma ratio being high, the percentage of 
hemoglobin is found to be the same or lower than with the old method, 
by reason of the low hemoglobin content of individual cells. 

In polycythemia vera, the cell-plasma ratio being high, the percentage 
of hemoglobin is found to be lower than with the old method. 

In secondary anemias associated with acute hemorrhage, the cell- 
plasma ratio being low, the percentage of hemoglobin is found to be 
either normal or low. This is due to the fact that cells are lost, rather 
than hemoglobin, the percentage of the latter being frequently normal as 
estimated by the concentration method. The difference between the old 
method and the new is due to the fact that the latter eliminates one 
variable factor — the diluent plasma. The importance of this observa- 
tion is evident in repeated examinations of a patient with bleeding 
gastric or duodenal ulcer. Watching the cell-plasma ratio will be found 
a much more reliable index than estimation of the percentage of hemo- 
globin and the number of erythrocytes. 

In secondary anemias associated with dehydration (cachexia, 
inanition), the cell-plasma ratio being high, the percentage of hemoglobin 
will be found lower by the new method because the cells have already 
been concentrated in vivo. 

These observations suggest a new concept of anemias. Anemias 
may be divided into : 

1. Cytanemia: This classification embraces the majority of the types 
of anemias and is due to a diminution in the number of the red blood 
cells. It includes secondary and primary (pernicious) anemias. The 
number of erythrocytes is low, the percentage of hemoglobin is normal 
or almost so, the color index tends to be high, and the cell-plasma ratio is 
low (less than 1). 

2. Hemoglobinemia : This classification includes some secondary 
anemias and chlorosis. Here the percentage of hemoglobin is low, the 
number of erythrocytes is normal or increased, the color index is 1 or 
less and the cell-plasma ratio is 1. 

It is interesting to note that in polycythemia vera the percentage of 
hemoglobin is normal, the number of erythrocytes is greatly increased, 
the color index is 1 or less and the cell-plasma ratio is high (more 
than 1). 

Some secondary anemias and aplastic anemia fall in an intermediate ' 
group between 1 and 2. The foregoing simple classification of anemies 
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is based on the determination of whether the cells, or the hemoglobin 
are primarily involved. The use of the cell-plasma ratio and the estima- 
tion of the hemoglobin content by the cell concentration method appear 
to be satisfactorily adapted for such a procedure. 


A SIMPLE METHOD FOR THE ISOLATION OF 
ANAEROBIC BACTERIA * 

Thelma Wenzel, Nashville, Tenx. 

In this paper I report a simple method of isolation of pure cultures 
of anaerobic bacteria from blood and other materials from patients. 

For the culture of blood, 2 cc. of the citrated specimen is added to a tube 
containing about 15 cc. of melted agar, and the mixture poured into a Petri dish. 
After inoculation, the plate is chilled in the icebox until the agar is firm ; sterile 
melted petrolatum is then poured over the surface of the plate to give a layer about 
1 cm. in depth. For the culture of surgical swabs, pus and other material, the 
same procedure is used with the exception that plates are prepared with several 
different dilutions of the test material to insure obtaining discrete colonies. 

The plates are incubated in the usual way. 

No difficulty is experienced in the detection of colonies on positive cultures. 
When it is desired to pick the colonies for transplanting or for staining, the plate 
is chilled and the hardened layer of petrolatum is easily lifted away with a sterile 
wooden tongue depressor. If the plate contains gas-formers, it is best to make 
transplants before the production of gas causes disruption of the culture medium 
and bubbling of the petrolatum layer. 

The simplicity of the method makes possible the inclusion of an 
anaerobic agar plate as a routine procedure in the culture of all material 
sent for test to the bacteriologic laboratory of the hospital. It is highly 
desirable that anaerobic plate cultures should always be included, but 
the usual methods have required special apparatus or time-consuming 
procedures that make too great a demand on the resources of the usual 
hospital laboratory. The method described is as simple as the aerobic 
plate culture, and at the same time is an effective means of isolating 
pure cultures of anaerobic bacteria from the infectious material 
examined in clinical laboratories. During the past three years in the 
Vanderbilt University Hospital, the anaerobic plates made by this 
method have frequently shown the presence of anaerobic streptococci 
and anaerobic bacilli when the -aerobic flask cultures and the aerobic 
plate cultuies of the same blood or the same pus have been negative. 

* Submitted for publication. May 16, 1929. 

From the Hospital of the Vanderbilt University Medical School. 
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THE RETICULO-ENDOTHELIAL SYSTEM IN PROTOZOAN 

INFECTIONS * 

RICHARD W. LINTON, Ph.D. 

NEW YORK 

The reticuloendothelial system in relation to the pathogenic protozoa 
has been the subject of numerous reports. The amount of work on this 
subject has increased in recent years, particularly as various authors have 
attempted to analyze more closely the mode of reaction between the body 
and the infectious organism. The present review has attempted to col- 
lect and summarize this work with particular attention to the host’s 
cellular reactions rather than to the activities of the parasite. 

Only brief notice can be taken here of the history of the reticulo-endo- 
thelial conception and of the morphology of the reticulo-endothelial 
system. Full accounts of these important points may be found in the 
reviews to be mentioned. 

HISTORY OF THE RETICULO-ENDOTHELIAL CONCEPTION 

Metchnikoff 1 recognized the widespread occurrence throughout the 
body of a group of closely related cells possessing great phagocytic 
powers. He designated this group the macrophage system. He included 
in it not only the reticulum cells of the splenic pulp and the lymph nodes, 
certain endothelial cells, the Kupffer cells and the large mononuclears of 
the blood and the lymph, but also the nerve cells, on account of their 
phagocytosis of lepra bacilli, and the neuroglia cells. The criterion that 
he used in marking out his macrophage system was the phagocytic power 
of the cells. It was, indeed, the only criterion then available, since selec- 
tive dyeing was not yet used. But as Aschoff 2 pointed out, one cannot, 
on the basis of phagocytosis alone, mark out a special cell system, since 
probably all cells under the right conditions show their primitive power 
of phagocytosing and digesting foreign bodies. 

Apart from Metchnikoff’s work, the early history of the conception 
of what is now known as the reticulo-endothelial system is the history 

* Submitted for publication, Sept. 6, 1928. 

*■ From the Department of Bacteriology, Columbia University College of 
Physicians and Surgeons. 

1. Metchnikoff, E. : Immunity in • Infective Diseases, New York, G. P. 
Putnam’s Sons, 1905. 

2. Aschoff, L. : Ergebn. d. inn. Med. u. Kinderh. 26:1, 1924. 
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of attempts at vital staining. As early as 1869, Ponfick 3 injected mer- 
cury into the lymph sacs of frogs and studied the subsequent distribution 
of the metal. He failed, however, to differentiate between phagocytosis 
of particles of the mercury and vital dyeing, which occurs only with 
colloidal solutions, so that the metal was found in parts of the body that 
contain none of the reticulo-endothelial system as it is now recognized. 

The first to stain the reticulo-endothelial system selectively was 
Ribbert. 4 He used a colloidal solution of lithium carmine, and showed 
that after the injection of this material the whole body did not stain, but 
certain cells only, and that these cells were the same as those that could 
be filled with hemosiderin and fat. 

The study of this cell system received a great impetus with the first 
use of Ehrlich’s vital dyes, particularly pyrrol blue, by Goldmann. 5 This 
worker was able to correlate the observations of Marchand, 0 Maximow ‘ 
and Renaut, 8 and to show that the large phagocytic cells that they had 
designated by various names were one and the same. Goldmann was 
also the first to point out a fact that has come more and more into promi- 
nence of late years, namely, that this system plays a role in normal 
metabolism, particularly of glycogen and fat. 

Kiyono 0 continued the work on some of the problems that Goldmann 
raised, especially that as to the origin of the tissue macrophages, or, as 
he called them, the “histiocytes,” in inflammatory processes. At the 
same time, Aschoff and Landau 10 first used the phrase “reticulo-endo- 
thelial system” in a study that they made on the relation of this system to 
cholesterol. Kiyono, with his pupils, in recent years established the 
comparative anatomy of the reticulo-endothelial system in all the classes 
of vertebrates. 

Since 1914, a vast literature on the reticulo-endothelial system has 
grown up, and with it has come a realization of the importance of these 
cells, not only in pathologic conditions, but in normal’ metabolism in 
which their function is probably even more fundamental. Relatively 
complete summaries of this work are to be found in the reviews of 
Aschoff, 2 Oberling, 11 Krumbhaar 12 and Sacks. 13 


3. Ponfick, E.: Virchows Arch. f. path. Anat. 48.T, 1869. 

4. Ribbert, H. : Ztschr. f. allg. Physiol. 4:201, 1904. 

5. Goldmann, E.: Beitr. z. klin. Chir. 64:192, 1909. 

6. Marchand, F. : Sitzungsb. d. Gesellsch. z. Beford d sres 

Marb. 6:105, 1897. S 


Naturw. 


7. Maximow, A.: Arch. f. mikr. Anat. 67:680. 1906. 

8. Renaut, J. : Arch, d’anat. micr. 9:495, 1907. 

9. Kiyono, K : Die Vitalekarminspeicherung, Jena, Gustav Fischer, 19 
0. Landau, M : Ber. d. Naturforsch. Gesellsch. zu Freiburg, 1913 vol 2 

11. Oberling, C. : Ann. d’anat. path. 1:87, 1924. 

12. Krumbhaar, E. B.: Internat. Clin. 2:280, 1925. 

13. Sacks, B. : Physiol. Rev. 6:504, 1926. 
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RECTI CULO-ENDOTHELIAL MORPHOLOGY 

Aschoff’s definition of the reticulo-endothelial system divides the cells 
into several categories, the criterion being the intensity with which they 
take vital dyes in colloidal solution. Thus, four groups are formed, 
which constitute the reticulo-endothelial system in the wider sense. In 
a classification slightly modified from that of Aschoff (1924), these 
groups are : ( 1 ) the recticulum cells of the spleen ; cortex and medulla 
strands of the lymph glands ; and the other lymphatic tissues ; (2) the 
reticulo-endothelium of the lymph sinuses, blood sinuses, spleen, .Kupffer 
cells, bone marrow capillaries, suprarenal cortex and hypophysis ; (3) the 
histiocytes of the connective tissues (clasmatocytes or tissue macro- 
phages), and (4) the splenocytes and vitally staining monocytes (endo- 
thelial leukocytes and blood histiocytes), which arise from the 
reticulo-endothelium (group 2) and from the histiocytes (group 3). 

The cells in groups 2 and 3 stain the most quickly and intensely; 
those in groups 1 and 4 show somewhat less avidity for the dyes, but 
their capacity for staining is far greater than that of the fibroblasts and 
that of the vascular endothelium. The two latter types of cells store 
dye only slightly after intense and long continued staining of the animal. 

The complex interrelations of all these cells cannot be discussed here. 
They are admirably considered in the reviews mentioned, and also in the 
articles of Maximow 14 and Foot, 15 which deal specifically with these 
relations. 

MALARIA 

From a careful study of bird malaria, Ben-Harel 16 concluded that the 
destruction of the parasites is due to the activity of the fixed tissue cells. 
This process seems to take place principally in the spleen, in which, at the 
height of the infection, the fixed cells of the endothelial lining are swollen 
with pigment and parasites. Free parasites are also numerous around 
the detached monocytes. The blood picture also shows significant 
changes. The number of monocytes increases directly with the number 
of parasites, thus showing a response on the part of the reticulo-endo- 
thelial apparatus. The actual destruction of parasites by mononuclears 
in the blood stream appears to be a rare process; however, Ben-Harel. 
who observed only a single instance of such phagocytosis, stated that the 
intracellular digestion is so rapid that it cannot often be found. 

A similar phagocytosis and destruction of the parasites of malaria in 
birds had been earlier observed by MacCallum. 17 Thomson, 1S from a 

14. Maximow, A.: Physiol. Rev. 4:533, 1924. 

15. Foot, N. C. : Anat. Rec. 30:15, 1925. 

16. Ben-Harel, S.: Ain. J. Hyg. 3:652, 1923. 

17. MacCallum, W. G.: J. Exper. Med. 3:104, 1898. 

18. Thomson, D.: Ann. Trop. Med. 5:83, 1912. 
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study of a large number of cases of malaria in man, concluded that 
“mononuclear leukocytes, especially the large variety, are undoubtely the 
soldiers for defense,” in this condition. He observed further that during 
treatment with quinine, accompanied by a decrease in the number of 
parasites, there is a corresponding increase in the number of mononu- 
clears; and in contrast with the observations on malaria in birds, he 
pointed out “that in malarial fever the curve representing the percentage 
of total mononuclear leukocytes is the exact reverse of the temperature 
curve.” 

James, 19 however, considered that the actual appearance in the blood 
stream of large macrophages (15 microns or more in diameter) is 
diagnostically more important than any change in leukocytic proportions. 
Nevertheless, both phenomena are the expression of a response on the 
part of the reticulo-endothelial mechanism. With still more severe infec- 
tions, the large “endothelial leukocytes” appear in the blood. Anderson 20 
believed that their presence is a sign of a malarial infection of the gravest 
character, and it is, indeed, evidence of a sharp attack on an important 
protective mechanism. A similar increase in the large mononuclears in 
malaria has been reported by Schilling. 21 In one case, he found that 33 
per cent were monocytes, and in other cases that frequently from 12 per 
cent to 30 per cent were monocytes. Christophers and Stephens 22 con- 
sidered a mononuclear count of 15 per cent or higher as evidence of 
active malaria. Schilling showed that the cells that are numerically 
increased in the blood stream during malarial infections correspond with 
the large monocytes of the spleen, which have probably freed themselves 
into the blood stream. Histologically, the spleen presents a proliferation 
of these cells. 

In a comprehensive study of malignant malaria, Gaskell and Miller 23 
found phagocytosis of the parasites by what they described as the 
“branched supporting cells” of the spleen and by stellate cells in the liver. 
The former type of cell is probably the reticulum cell and the latter the 
Kupffer cell. 

In this connection, the observations of McLay 21 are of interest. He 
studied cultures of Plasmodium falciparum and noted that there is a 


19. James S. P.: Malaria at Home and Abroad, London, William Wood & 
Company, 1920. 

verSy Press S °i927 V ‘ ^ Psychoses Neuroses, London, Oxford Uni- 

2!. Schilling, C, in Mense, C.: Handbuch der Tropenkrankheiten, Leipzig 
Johan Ambrosius Barth, 1924. 

22. Christophers and Stephens, cited by McLav TV • T p™, a 
38:93, 1922. •’ ->• Roy - Ar my M. Corps 
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24. McLay, IV.: J. R 0 y. Army M. Corps 38:93, 1922. 
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pronounced tendency for the infected erythrocytes to collect about and 
adhere to the large mononuclears. He confirmed previous workers in 
the observation that the mononuclears are increased in number as are 
also their parent cells, the endothelial phagocytes of the internal organs. 
The clumping of the infested erythrocytes around the mononuclears may 
possibly be the result of a positive chemotaxis, and the increase in the 
number of the mononuclear cells in the culture films during the process 
of cultivation suggests that they may be connected with the dying out of 
the parasites. He further concluded that these cells are an important 
part of the body’s defenses against Plasmodium falciparum. Comment- 
ing on this work, "VVenyon 25 pointed out that it is probable that in infec- 
tions with Plasmodium falciparum , which have been latent for a long 
period, the cycle of development is continuous in the vicinity of the cells 
to which the parasites tend to cling, namely, in the spleen and the bone 
marrow. 

Much of the work that has been reviewed here suggests the possi- 
bility that immunity to malaria, slight though it be, arises from the 
activity of the reticulo-endothelial system. At least, there can be no 
doubt that the cells of this system play an outstanding part in the obvious 
defense processes of the body, such as phagocytosis; it is to them that 
one would be inclined to look for the origin of the less easily analyzed 
phenomena of immunity to malaria. 

Recently, Ruge 20 made the interesting suggestion that the constant 
presence of malarial pigment in the cells of the reticulo-endothelial sys- 
tem prevents the production of immunity to malaria. The pigment is 
thought to act as a “blocking” material, analogous to india ink or trypan 
blue. Such a hypothesis must be received with caution, since experi- 
mental results from a blockade are well known to be extremely variable, 
particularly in cases in which the formation of antibodies is involved. 

A diagnostic test for malaria that indirectly involves the reticulo- 
endothelial system was devised by Kingsbury . 27 He pointed out that this 
system normally breaks hemoglobin into bilirubin and that the amount of 
bilirubin is increased in cases in which the destruction of erythrocytes 
is increased, as in malaria. He found that, under treatment with quinine, 
the amount of bilirubin in the serum decreases. Kingsbury advocated the 
determination of the amount of bilirubin in the serum as a test for 
malaria. 

None of the other sporozoan parasites found in man has been noted 
in connection with the reticulo-endothelial system. Observations have 
been made, however, that certain of the hemogregarines of the lower 

25. Wenyon, C. M. : Protozoology, London, William Wood & Company, 1926. 

26. Ruge, R.: Med. Welt 1:2, 1927. 

27. Kingsbury, A. N. : Tr. Roy. Soc. Trop. Med. & Hj'g. 20:359, 1927. 
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mammals pass at least part of their life cycle in the cells of this system 

These observations may be briefly reviewed. Patton,- m 1906 descn tec 
a hepatozoon within the mononuclear leukocytes of an Indian palm 
squirrel. In infected animals, the mononuclear leukocytes averaged 60 
per cent, while in normal, noninfected animals these cells averaged 
28 per cent. The proportion of mononuclears was higher in the more 
heavily infected animals. Christophers 29 and Wenyon 30 found that the 
schizogony cycle of Hepatozoon cams takes place in mononuclear cells 
of the spleen and the bone marrow, while the gametocytes occur in the 
circulating mononuclears. The blood monocytes harbor the gametocytes 
also in Hepatozoon perniciosum infestations of the rat, according to 
Kasuma, Kasai and ICobayashi. 31 The latter form, which was reported 
by Miller 32 in 1908, was described as having schizonts exclusively in the 
liver cells. Wenyon, 25 however, was of the opinion that the schizonts 
may in reality be in the Kupffer cells. If so, the entire mammalian 
cycle occurs in cells of the reticulo-endothelial system. 


KALA-AZAR 


Kala-azar is apparently an example of a primary and chronic infec- 
tion of the reticulo-endothelial system. In the earliest careful description 
of the disease, Christophers 33 emphasized the intracellular position of 
the parasites. They were present in the endothelial cells or macrophages 
not only in the liver and the spleen, but most strikingly in the intestinal 
wall, where they occupied the interior of the macrophages, in the granu- 
lation tissue which had replaced the mucosa. He also pointed out the 
characteristic infiltration of various organs with macrophages, particu- 
larly the liver, the spleen and the bone marrow. These changes were 
recently studied by Meleney, 34 who found that the proliferation and 
infiltration of macrophages in these organs may be so great as to fill the 
greater part of each of them. In extreme cases, the connective tissue 
clasmatocytes of almost all the organs and tissues are infested. 

Further work by two English investigators, Shortt 35 and Perry, 30 
clearly showed kala-azar to be essentially a disease of the reticulo-endo- 
thelium. Shortt, who studied the disease experimentally in two monkeys, 


28. Patton, W. S.: Scient. Mem. Med. Off. India 
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stated that the parasites are confined to one special tissue of the body, 
■and this tissue is endothelium. Perry investigated intestinal infections 
with Leislimama donovani and found that the interiors of many villi in 
the small intestine were replaced and filled with large macrophages 
loaded with parasites. He believed that these macrophages arise from 
the lymphatic endothelium of the central lacteals in each villus. 

Important contributions have recently been made to the subject of 
kala-azar in its relation to reticulo-endothelium by a group of workers in 
Peking. Young, Smyly and Brown 37 discovered that the Chinese 
hamster ( Cricchdus griscus ) is an excellent animal for use in the experi- 
mental production of this disease. In their brief report, they made 
record that the enlarged spleen is the only gross pathologic change that 
this animal shows. Later, Meleney, in his thoroughgoing stud)'' of kala- 
azar in the hamster and the monkey, as well as in man, reported that 
the two main features of the disease in all these animals are: (1) an 
extensive proliferation of endothelial cells in the liver, the spleen and 
the bone marrow (that is, the reticulo-endothelium) and (2) the forma- 
tion of large islands of such cells (clasmatocytes) in these organs. 
These cells are selectively infested by Leislimama donovani. 

The next contribution was made by Hu and Cash, 38 who by means of 
vital and supravital staining proved conclusively the reticulo-endothelial 
character of the infested cells. When they injected china ink, which has 
a specific affinity for this system, into an animal infected with Leish- 
mania, they found that the ink was taken up by the cells that contained 
the parasites. The infested cells were obtained for supravital staining 
by puncture of the spleen, and their reaction to the dye showed that they 
were clasmatocytes. 

They also noted the interesting fact that large numbers of the para- 
sites are to be found in clasmatocytes lying in various layers of the skin. 
In another report, 39 they showed that much the same condition is present 
in the human skin, in which again it is the clasmatocytes that contain the 
parasites. 

Further evidence of the involvement of the reticulo-endothelium in 
man is found in a study of 400 cases of visceral leishmaniasis in 
Spaniards made by Pittaluga. 40 He concluded that the disease is one 
of blockage of the reticulo-endothelial apparatus. To this blockage, he 
attributed the symptoms of the disease: anemia, leukopenia, spleno- 
megaly and hepatomegaly and cutaneous hemorrhages. 

37. Young, C. W. ; Smyly, H. J., and Brown, C. : Proc. Soc. Exper. Biol. & 
Med. 21:357, 1924. 

38. Hu, C. H., and Cash, J. R. : Proc. Soc. Exper. Biol. & Med. 24:469, 1927. 

39. Cash, J. R.. and Hu, C. H. : Kala-Azar ; Demonstration of Leishmania 
Donovani in the Skin and Subcutaneous Tissue of Patients ; Possible Relation to 
the Transmission of the Disease, J. A. M. A. 89:1576 (Nov. 5) 1927. 

40. Pittaluga, G. : Arch. f. Schiffs- u. Tropen-PIyg. 21:340, 1927. 
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Not all workers, however, have found L. donovani exclusively in 
the cells of this system. Laveran and Havet 41 described the liver cells 
of an experimentally infected dog as more heavily infested than the 
Kupffer cells. Shortt could not confirm this in his work on monkeys, 
and such heavy infestation has not been found by other workers, 
although a slight infection of liver cells has been repoited elsewheie, as, 
for example, in Meleney’s paper. Lcishmania is also found occa- 
sionally in polymorphonuclear cells. These occasional and, in part, uncon- 
firmed results do not weaken the main trend of the other observations ; 
namely, that kala-azar is a disease which primarily attacks the reticulo- 
endothelial system. 

As might be expected from the nature of the disease, the numerical 
proportions of the blood cells are changed in kala-azar. Schittenhelm 42 
described a leukopenia with a considerable increase in the proportion of 
mononuclears. The cell percentages vary considerably with different 
authors. Knowles 43 found the percentage of these cells ranging from 
6 to 40. Rogers 44 found mononuclear counts of over 12 per cent in 69 
per cent of the cases that he studied, while Donovan 45 obtained an 
average of 23 per cent. 

The protozoons classed as Lcishmania , other than L. donovani, show 
a similar tendency to invade the macrophages. The first observation of 
tissue macrophages in the oriental sore seems to have been made by 
Riehl 40 in 1886, although the parasites themselves ( L . tropica ) were 
seen by Cunningham 4T in the previous year. The first thorough report 
on the cells did not appear until 1903; in that year Wright 48 noted that 
the great majority of the organisms occur in the lesions within cells 
that are undoubtedly clasmatocytes. The principal part of the infiltra- 
tion that he observed was due to cells of this type; this has been con- 
firmed by numerous workers. Interesting cases of dermal leishmanoid 
infections that appeared in patients undergoing treatment for kala-azar 
were reported by Shortt and Brahmachari. 49 The parasites (L. dono- 
vani) occurred subcutaneously within masses of cells, which, from the 
careful descriptions and the photomicrographs, were, without doubt, 


41. Laveran, A., and Havet, J. : Bull. Soc. de path, exot 10:396 1917 
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43. Knowles, R. : Indian J. M. Research 8:140 1920 • 

sJ e „S°„ S TO 8 L ' : FCTCrS ,h<! Tr ° PiCS ' L0ml0 '’’ H ' Fro » d '' H«U«r & 

45. Donovan, C., cited by Schittenhelm (footnote 42). 
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tissue macrophages. Recently, Llambias and Mosto 50 pointed out that 
in a case of American dermal leishmaniasis the mononuclear cells were 
the most prevalent type. 

EXPERIMENTAL TRYPANOSOMIASIS 

It is becoming increasingly evident that in many experimental infec- 
tions with trypanosomes, the reticulo-endothelial system is not directly 
involved. Laveran and Mesnil 51 described an intraperitoneal phago- 
cytosis of T. lezuisi by large mononuclear cells ; but their observations 
could not be confirmed by MacNeal 52 nor by Manteufel . 53 Dwijkoff, 54 
in a careful hematologic study of guinea-pigs infected with T. brucei 
never observed a mononuclear count greater than 6 per cent, and con- 
cluded that a reaction of the reticulo-endothelial system had not 
occurred. Linton, 55 working with splenectomized guinea-pigs infected 
with T. equipcrdum, did not find any differences in respect to incubation 
period or length of life between these animals and nonsplenectomized 
controls, showing that the absence of this important portion of the 
apparatus did not have any effect on the course of the disease. 

In some instances, however, notably in the results of Rosenthal and 
of Taliaferro, which will be discussed later, this apparatus has been 
found responsible for immunity in infections with trypanosomes, 
although only indirectly. 

The Trypanocidal Action of Serum from Human Beings . — Rosenthal 
began with the observation of Laveran 56 that serum from normal human 
beings is trypanocidal when injected into mice infected with T. brucei, 
T. e van si or T. cquiperdum. In collaboration with Nossen 57 and later 
with Kreuger, 58 Rosenthal noted that in the case of certain severe dis- 
turbances of the liver, such as cancer with icterus, the trypanocidal power 
of serum from human beings, as shown by injection into infected mice, 
is weakened and may even disappear. From their work, they concluded 
that the trypanocidal substance is a secretion of the liver. This conclu- 
sion was confirmed by Peutz, 59 Neumark and Pagorschelsky 00 and 
others. 

50. Llambias, J., and Mosto, D. : Compt. rend. Soc. de biol. 95:823, 1926. 
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54. Dwijkoff, P. : Folia haemat. 33:1, 1926. 

55. Linton, R. W. : Unpublished experiments. 

56. Laveran, A.: Compt. rend. Acad. d. sc. 134:735, 1902. 

57. Rosenthal, F., and Nossen, H. : Berl. klin. Wchnschr. 58:1093, 1921. 

58. Rosenthal, F., and Kreuger, M. : Berl. klin. Wchnschr. 58:382, 1921. 

59. Peutz, J. L. A.: Nederl. Tijdschr. v. Geneesk. 66:1544, 1922. 
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Later research by Rosenthal and Freund 01 repeated the earlier obser- 
vations and added several important points to them. The trypanocidal 
substance is present in the euglobulin and pseudoglobuhn fractions o 
serum from man. It does not have antigenic power in rabbits and mice ; 
that is, an antitrypanocidal substance is not formed by the injection of 
serum 'from human beings into these animals. The repeated injection of 
small amounts of this serum into a mouse renders a subsequent injection 
for protective purposes ineffectual. Since the repeated injections do not 
cause the formation of an antitrypanocidal substance and from the 
further consideration that serum from human beings is inactive in vitro, 
Rosenthal and Freund were led to the hypothesis that this serum does 
not act directly to kill the trypanosomes, but is first activated by some 
element of the mouse body. Thus, the ineffectiveness of serum from 
human beings in mice into which it has been injected repeatedly is due to 
an exhaustion of the mechanism for its activation. As a corollary to this 
hypothesis, one must assume that the natural immunity which man shows 
against animal trypanosomes is not due to the trypanocidal action of his 
serum, as was once supposed, but depends on some other mechanism. 

In a final report, Rosenthal and Spitzer 02 completed the work in a 
study of the mechanism whereby serum from human beings is activated 
in mice. They showed first that treatment of animals with thorium-X 
resulting in almost total destruction of the circulating leukocytes, did not 
prevent a complete activation of this serum. Their further experiments 
were on the activity of the reticulo-endothelial system. In mice treated 
with saccharated iron oxide, which is taken up selectively by the cells 
of this system, they obtained an inconstant but often pronounced lower- 
ing of the trypanocidal power, followed in some cases by the death of 
the animal. The saccharated iron oxide itself did not render serum 


from human beings incapable of being activated. In other experiments, 
they extirpated the spleen, which in mice forms a higher proportion of 
the reticulo-endothelial system than in other animals, and found that 
little activation of the serum from man took place. That is, the 
splenectomized animals frequently died of the trypanosome infections. 
The controls given similar doses of trypanosomes and of the serum 
were completely protected. Finally, it was found that blocking, com- 
bined with splenectomy, was invariably fatal. 

From these experiments, the authors concluded that the serum of 
luman beings which is inactive in vitro, becomes trypanocidal in the 
mouse through its activation by the reticulo-endothelial system These 
important r esearches have clearly demonstrated the importance of the 
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tissues in a certain type of protection against protozoan infections, 
namely, protection due to an activation of a foreign substance, whether 
serum or drug, by the body cells. 

The results of several earlier experimenters find their explanation in 
this work of Rosenthal. Thus Laveran and Mesnil 03 noted that the 
usual energetic action of the serum of human beings against T. brncei 
in mice failed after several injections, and the animals succumbed. The 
same phenomenon was observed by Jacoby 04 and by Leboef . 05 In the 
light of Rosenthal’s work, it is clear that by means of their repeated 
injections these workers had exhausted the activating power of the 
mouse reticulo-endothelium for the serum of man. 

Reiiculo-Endothclinni and the “ Reaction-Product ” of Taliaferro . — 
In a series of papers, Taliaferro cc described a new type of resistance in 
rats infected with the nonpathogenic T. Icivisi. This resistance manifests 
itself in an inhibition of mitosis, so that the organisms after several days 
cease to divide. Their eventual disappearance, Taliaferro believed, is due 
to lysis, a phenomenon entirely separate from the inhibition of repro- 
duction. The "reaction product” that inhibits reproduction may be 
transferred in the serum from an infected rat to a normal rat, and 
prevent the organisms from showing any reproduction in the latter 
animal. 

The existence of this property was confirmed by Coventry 07 and by 
Regendanz and Kikuth . 08 The former studied particularly the titer of 
the "reaction product” at various stages during the infection and found 
that, while it could not be demonstrated on the fifth day of the infection 
when reproduction had begun to decrease, it appeared explosively on the 
sixth day in large amount and gradually increased until about the thirty- 
fifth day, when it again diminished. 

Interesting from the present point of view is the confirmation of 
Taliaferro’s results by Regendanz and Kikuth. They splenectomized rats 
and infected them with T. Icivisi. In these animals, numerous dividing 
forms could be found for two or three days longer than in nonsplenecto- 
mized controls, and in some cases the infections terminated fatally, with- 
out the appearance of any product inhibiting reproduction. Hence, they 
believed that the spleen is the important site of the formation of Talia- 
ferro’s “reaction product,” and, on the basis of the work of others on the 
formation of antibodies, concluded further that the reticulo-endothelial 
apparatus is involved. 
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The Reticulo-Endothelial System and Chemotherapeutic Activity.— 
It has been known for years that many chemotherapeutic substances have 
a much greater activity against protozoa in vivo than m vitro, some of 
them indeed being without parasiticidal action in the test tube: For 
example, Oettinger ti9 found that while solutions of neoarsphenamine 
in dilution of 1 : 3,000 are inactive in vitro, in the body, in which their 
concentration may be only 1 : 70.000 or 1 : 80,000, they show a strong 
parasiticidal action. 

The exact mode of action of chemotherapeutic substances is still a 
matter of experiment and controversy. It is agreed, however, that with 
many drugs the body does not take a passive part, but either elaborates 
the drug into an effective parasiticidal substance, or is stimulated by it to 
form or to set free parasiticidal antibodies. The experiments of 
Schilling and Jaffe 70 pointed to the latter possibility. Three hours after 
the injection of arsenophenylglycine into a rabbit infected with T. brucei, 
1 cc. of its serum, which had previously been inactive, was able to 
lengthen the period of incubation in a mouse infected with the same 
organism to thirteen days and to prolong its life to the sixteenth day. 
They believe that the circulating drug itself does not cause this increased 
trypanocidal power, for 0.5 cc. of rabbit serum taken nine days after the 
last injection of the drug protected a mouse. They account for the rapid 
appearance of the antibodies in the rabbit’s blood on the hypothesis that 
these substances are already formed in the tissue cells and are released 
by the action of the arsenophenylglycine. 

While discrepancies between activity in vitro and that in vivo have 
long been recognized, it is only recently that a closer analysis, from a 
cellular point of view, has been attempted. Studies in this direction were 
reported in three papers, which appeared almost simultaneously, by 
Jungeblut, 71 Feldt and Schott 72 and ICritschewsky and Meersohn. 73 The 
methods in all were essentially the same. White mice were splenecto- 
mized, or were given injections of some kind of “blocking” material, 
such as saccharated iron oxide or india ink; or were treated in both 
ways. The animals were then infected, together with normal controls, 
with the spirochete of recurrent fever or with T. brucei. ■ In some of 
the experiments of Feldt and Schott, a streptococcus was used. After 
infection, they were treated with various chemotherapeutic substances. 


1927. 
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and the subsequent course of the infection was compared with that in 
the controls. In every case, it was found that the splenectomized and 
blocked mice showed severer infections and a mortality much higher than 
the control mice. Jungeblut found a death rate of 62 per cent in the 
splenectomized and blocked animals as compared with one of 11 per cent 
in the controls. Kritschewsky and Meersohn obtained figures of 75 per 
cent and 10 per cent, respectively. Jungeblut concluded that “the full 
action of chemotherapeutic substances in protozoan infections of mice 
appears in general to depend upon the presence of an intact reticulo- 
endothelial system.” The conclusions of the other authors were 
essentially the same. 

In subsequent studies, Kritschewsky 74 tested a large series of drugs 
in a way similar to that described. Without exception, the activity of 
the drugs was lessened or abolished after splenectomy, either alone or 
combined with blocking. This worker’s view is that, since the drug 
cannot enter the reticulo-endothelial cells, it is rapidly excreted. The 
intracellular occurrences are not known, but Kritschewsy believed it is 
possible that there a metamorphosis of the drug into its active form takes 
place. 

Using similar materials and technic, Kolpikow 75 tested the response 
of mice to drugs at varying intervals after splenectomy. He concluded 
that there was a gradual replacement of the spleen by other cells in the 
function of drug activation, since the longer after splenectomy the dose 
was given, the better was the response. After about fifty days, the 
amount of activation was almost as good as in nonsplenectomized 
animals. 

Kligler and Weitzman 70 discovered an important further interaction 
between a drug and the reticulo-endothelial apparatus. Animals cured by 
Bayer 205 of an otherwise fatal infection with T. cvansi developed a 
resistance to reinfection, which lasted about five months. They believed 
that this resistance is cellular in character, because humoral antibodies 
could not be demonstrated and because blocking of the reticulo-endo- 
thelial system with oil caused a disappearance of the resistance. 

Later Kligler 77 reported that animals cured and made resistant to 
T. cvansi, as in the earlier work, are also insusceptible to reinfection 
with T. gambiense for about the same period. 
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SUMMARY 

While conclusions are not to be drawn from this review, it is apparent 
that as a more thorough insight into the course of protozoan infections 
has been gained, the tissue cells of the host have assumed a correspond- 
ingly greater importance. A direct action of these cells is shown in 
malaria and in kala-azar and an indirect action in some of the experi- 
mental infections with trypanosomes and in chemotherapeutic action. 
Whether the responses of the animal body to protozoan infections will 
prove to be qualitatively different from those to the bacterial diseases, 
which have been much more deeply investigated, is a question that future 
research will decide. There is evidence, however, especially in the work 
of Taliaferro and of Rosenthal, that different types of response do occur 
in protozoan infections. 



Notes and News 


University News, Promotions, Registrations and Appointments.— At 
Columbia University, New York, Frederick B. Humphreys has been made associate 
professor of bacteriology, and Maurice N. Richter and Theodore F. Zucker, 
assistant professors of pathology. 

In the School of Medicine, Western Reserve University, Cleveland, Alan 
Moritz has been promoted to be assistant professor of pathology; David Seecof 
has been appointed assistant professor of pathology, and LaVerne Barnes, senior 
instructor in bacteriology and hygiene ; Howard T. Karsner, professor of pathology 
since 1914, has been given the additional title of director of the Institute of 
Pathology which has just been completed. 

Burrell O. Raulston, at one time instructor in pathology at* Rush Medical 
College, Chicago, has been appointed professor of medicine in the University of 
Southern California. 

Frederick Eberson has been appointed director of the laboratories of the Mount 
Zion Hospital, San Francisco. 

At the University of Cincinnati, Pearl M. Zeek has been made instructor in 
pathology. Pearl M. Zeek and Irving H. Schroth have been appointed assistant 
visiting pathologists to the Cincinnati General Hospital. 

In the School of Medicine, St. Louis University, William D. Collier has been 
made director of the department of pathology and John R. Roberts has been pro- 
moted to senior instructor in pathology. 

Detlev W. ‘Bronk has been appointed Johnson professor of biophysics in the 
University of Pennsylvania School of Medicine and director of the Johnson 
Foundation for Research in medical physics. 

Aldo Perroncito, professor of general pathology in the University of Pavia 
since 1921, succeeding his uncle, Camillo Golgi, has died at the age of 46. 

Edward C. Streeter has been appointed visiting professor of the history of 
medicine in the medical school of Yale University. 

John F. Kessel has been appointed associate professor of bacteriology and 
parasitology in the school of medicine of the University of Southern California. 

At the University of Chicago, Isidore' S. Falk has been promoted to a full 
professorship in bacteriology and hygiene. 

After about thirty- two years of service, Timothy Leary has resigned as pro- 
fessor of pathology, bacteriology and medical jurisprudence in Tufts College Medi- 
cal School, Boston. 

Allan W. Blair has been appointed instructor in pathology and bacteriology in 
the University of Alabama. 

Veranus A. Moore, dean of the college of veterinary medicine, concludes this 
year a teaching career of thirty-three years at Cornell University. He was a 
member of the first veterinary faculty as professor of veterinary pathology and 
bacteriology in 1896, and in 1908 became dean of the college. 

Kiyoshi Hosoi, recently of the department of physiology, Mayo Foundation, 
Rochester, Minn., has been appointed senior Littauer fellow in pathology at the 
Albany Hospital and Medical College; and Edward H. Crosby of the department 
of surgery, University of Chicago, junior Littauer fellow in pathology. 

Yolande de la Pasture, instructor in pathology at the Albany Medical College, 
has resigned to accept a residency in pediatrics at the Boston Dispensary, Boston, 
Mass. 

Arthur H. Dodge, ex-Lieutenant Commander, U. S. Navy, and pathologist at 
the Grasslands Hospital, Valhalla, N. Y., has died at the age of 51. 

The medical fellowship board of the National Research Council has made the 
following reappointments for the year 1929-1930: Simon Dworkin, physiology; 
Stephen J. Maddock, experimental surgery; Kenneth I. Melville, pharmacology 
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and physiology; Valy Menkin, physiology; David McK. Rioch, neurophysiology, 
and Ethel D. Simpson, physiology. New appointments are: Edgar V. Allen, 
internal medicine; Eric G. Ball, physiological chemistry; Claude H. Forkner, 
pathology and clinical investigation; Emidio L. Gaspari, bacteriology and lmmu- 
nology ; Arthur IC. Koff, obstetrics; Milton Levy, biochemistry; Ava J. McAmis, 
physiological chemistry; Leone McGregor, pathology; Charles Midlo, anatomy, 
and Bruce Webster, internal medicine. 

The Rockefeller Institute for Medical Research announces the following appoint 
ments and promotions to the scientific staff. Associates appointed are : Albert P. 
Krueger, A. L. Patterson and Oskar Seifried. Assistants are: Alf S. Alving, 
Frank H. Babers, Bernard Benjamin, George P. Berry, Robert T. Dillon, Samuel 
E. Hill, William H. Kelley, Franklin R. Miller, Clara Nigg, Merritt P. Sarles, 
Maxwell P. Schubert, Mark P. Schultz, Albert B. Scott, J. Murray Steele, Jr., 
Philip G. Stevens, Bettina Warburg and Bruce IC. Wiseman. Assistants who are 
made associates are: Lawrence R. Blinks, Louis A. Julianelle, Philip Levine, John 
B. Nelson, Theodore Shedlovsky and Harold J. Stewart. 

Ralph E. Miller, Hanover, N. H., and Harold C. Thornton, Ferrum, Va., have 
been assigned as fellows of the Mayo Foundation, Rochester, Minn., and will 
major in pathology. 

Burdick Research Award. — Walter M. Simpson, director of the diagnostic 
laboratories of the Miami Valley Hospital, Dayton, Ohio, was the first recipient 
of the Ward Burdick Research Award (gold medal) at the recent meeting of the 
American Society of Clinical Pathologists, at Portland, Ore., in recognition of his 
researches in tularemia and undulant fever. At the meeting of the American 
Medical Association, at Minneapolis, in 1928, Dr. Simpson was awarded the gold 
medal (class II) for his exhibit of the gross and microscopic changes in tularemia. 
The late Ward Burdick, of Denver, was instrumental in organizing the American 
Society of Clinical Pathologists eight years ago. He died in 1928. It is the 
purpose of the society to perpetuate his memory by the presentation of an annual 
research award to the member of the society who has made an outstanding con- 
tribution to medical research. 

Committee on Gases in Refrigerators.— The American Medical Association 
has appointed the following committee to report on the danger of intoxication from 
the use of gases such as methyl chloride in household refrigerators: H. Gideon 
Wells, R. L. Thompson, Casey P. McCord, Yandell Henderson and Paul N. Leech. 

Kober Medal.— The Kober medal of the Association of American Physicians 
for 1929 has been awarded to George R. Minot, Boston, for his work on the 
treatment of pernicious anemia. 

Cooperative Research in Dental Physiology and Pathology.— The Rocke- 
feller Foundation has made a grant to the medical school of Yale University 
toward the intensive study of the physiology and pathology of the teeth. Milton C. 
W— s the chairman of the group of scientists in different fields in charge 
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Experimental Pathology and Pathologic Physiology 

Experimental Pericarditis. George Herrman and J. H. Musser, Am. 
Heart J. 4:268, 1929. 


A^arious types of chronic fibrous pericarditis can be reproduced at will in dogs. 
The animals may show no pathologic clinical signs, and the electrocardiographic 
observations may be negative, but the fiuoroscope will often reveal significant 
changes in the character and movements of the left border of the heart. The 
greatest degree of cardiac hypertrophy is found in those cases in which chronic 
mediastinal and peritoneal adhesions accompany the adhesive pericarditis. The 
feasibility of digital separation of pericardial adhesions and the prevention of 
reformation of adhesions have been proved, and clinical and pathologic evidence of 
benefit has been noted in animals. p -ARL 2 eek 


Myxedema Heart. Jacob Eastmon Holzman, Am. Heart J. 4:351, 1929. 

Myxedema heart is characterized by an enlargement of all four chambers, slow 
pulse rate, normal blood pressure and electrocardiographic changes. Two groups 
are recognized : those cases which respond to thyroid therapy, and those in which 
myxedema of long standing and other factors have produced permanent myocardial 
changes which do not permit a response to thyroid medication. Pearl Zeek 


The Diagnosis of Early Pregnancy Through the Detection of Female 
Sex Hormone in the Urine. Charles Mazer and Jacob Hoffman, 
Am. J. Obst. & Gynec. 17:186, 1929. 


Carefully selected castrated mice (two for each test) were injected with 20 
minims of urine for five consecutive intervals of two hours. The urine was 
obtained from pregnant and control nonpregnant women. The production of estrus- 
like changes in the vaginal smear of the mice, by the pregnant urine only, was 
considered as positive evidence of the presence of female sex hormone in the urine 
and diagnostic for pregnancy. The contradictory observations of Frank and 
Goldberg showing an absence of this hormone in the blood of early pregnancy are 
explained by Mazer and Hoffman by assuming that there is possibly an increased 
renal permeability for the hormone which depletes the blood of its presence, but 
later, when the placenta supplements the function of the corpus luteum of preg- 
nancy, large quantities of sex hormone appear in the blood apparently more than 


the kidneys can filter through. 


A. J. Kobak. 


Rhythmic AGvriations in the AAascularity of the Uterus of the Guinea 
Pig During the Estrous Cycle. J. E. Markee, Am. J. Obst. & Gynec. 
17:205, 1929. 

Three methods were utilized in studying cyclic variations that occur in the 
guinea-pig uterus. The first method consisted in opening the abdominal cavity and 
studying the gross and microscopic changes of the uterus in situ; a wave of light 
area was seen every minute to spread over the red uterus from the horns down 
to the cervix and lasted about ten or fifteen seconds. The second method consisted 
in studying transplants of endometrial tissue in the anterior chamber of the eye. 
The transplanted tissue underwent vascular changes which varied between 0 and 
50 per cent on the Talquiet hemoglobinometer. ICymographic records were made 
of the color changes by means of a graduated dial and a muscle lever, ‘‘These 
vascular changes are influenced by the time of the day, being at their lowest ebb 
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in the early morning, increasing both in speed and extent in the or . 
decreasing again about noon, and reaching their height late in the evening. 11 y 
are influenced by the stage of the estrous cycle, showing during proestrous un 1 
they disappear completely for four or five hours and then to reappear before tie 
end of the period of heat.”. The third method consisted m inserting a speculum 
4 mm. in diameter through the vagina and half way up one of the horns of the 
uterus. By this procedure the observations made by the first two methods were 
confirmed in that the endometrium changed from red to white and back again 
from every fifteen to twenty seconds during diestrum, but not during estrus. The 
author concludes that the vascular changes are a phenomenon of the capillaries 
and arterioles of the uterus and especially of the mucous membrane. 

A. T. Kobak. 


Experimental Endometriosis. S. S. Schociiet, Am. J. Obst. & Gynec. 17 : 

328, 1929. 

The cyclic variations of the endometrium in situ and when transplanted into 
other organs were studied and described by Schochet, who first used rabbits and 
later only virgin female guinea-pigs. The vessels of the transplants showed 
periodic rhythmic contractions, which were described by Markee who collaborated 
with Schochet on this phase of the work. These rhythmic variations consisted of 
an alternate blanching and blushing of the uterus in situ, and when endometrial 
tissue was transplanted into the anterior chamber of the eye, further cyclic varia- 
tions were noted in the alternate changes of color which varied with the time of 
the day as well as the time of the estrous period that it was observed. A Tallquist 
scale was used for studying the degree of the color changes which occurred during 
the pro-estrous period, disappeared during the estrous period, and reappeared shortly 
after the postestrous period began. The experimental . transplants were divided as 
follows: Series 1 consisted of normal controls removed during the pro-estrous 
period and transplanted into the spleen, liver and subcutaneous tissue ; a second 
group of these controls was removed at varying periods and transplanted into the 
anterior chamber of the eye. Series 2 consisted in an observation of transplanted 
endometrium after the tissues had been subjected to lipoid solvents. In series 3, 
the tissues were first subjected to solutions of iso-osmotic strontium chloride 
followed by a change into hypertonic salt solution, and then washing in Ringer’s 
solution before transplanting into the anterior chamber of the eye. 

A. J. Kobak. 


Relation of Sprue to Pernicious Anemia. Americo Serra Am T Tron 
Med. 9:49, 1929. 

Pernicious anemia and sprue are two distinct disease entities. Important points 
of differentiation between the two diseases are emaciation, lack of fat utilization 
and small liver in sprue spinal cord changes, achlorhydria and fever in pernicious 
anemia. The icteric index is high in uncomplicated cases of pernicious anemia 
while that in cases of sprue ranges within normal limits. Nitrogen retention is 
usually absent m sprue although common in pernicious anemia. The blood picture 
in the two diseases is similar. A high color index, macrocytosis and leukopenia 
with relative lymphocytosis are common to sprue and pernicious anemia Polv- 
chromatopluha, amsocytosis, poikilocytosis and basophilic stippling are more marked 
in pernicious anemia Nucleated red cells are rare and the reticulated cell counts 
are lower in sprue The blood picture of sprue is of a more aplastic type than that 
of pernicious anemia. an Inat 

. H. E. Landt. 

The Relation of Ovaries and Testes to Cholesterol Metabolism 17 c 
Randles and A. Knudson, J. Biol. Chcm. 82:57, 1929. ' ’ 

Experiments are described showing that removal of iLo < , r 

IC, ”' C ra ‘ S o" th^cholestero. ’content 

Authors’ Summary. 
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The 'Nephropatiiogenic Action of Cystine. G. J. Cox, C. V. Smytiie and 
C. F. Fishback, J. Biol. Chem. 82:95, 1929. 

Very young rats manifest acute toxic nephrosis when restricted to synthetic 
diets containing from 0.3 to 0.9 per cent of the sulphur-containing amino-acid,, 
cystine. Survival of the period of acute nephrosis appears to be associated with 
the development of a tolerance for the substance. Older rats are insusceptible. 

Arthur Locke. 


The Role of the Phospholipids of the Intestinal Mucosa in Fat 
Absorption. R. G. Sinclair, J. Biol. Chem. 82:117, 1929. 


The transformation of absorbed fatty acid into phospholipid may be an essential 
step in the resynthesis of neutral fat within the epithelial cells of the intestinal 

Arthur Locke. 


mucosa. 


The Fate of Colloidal Iron Administered Intravenously. Cyril J. 

Polson, J. Path. & Bact. 32:247, 1929. 

The distribution in the liver of an excess of iron, resulting from intravenous 
administration, was observed over a period of fourteen months, and the paths of 
the iron are described. The distribution and redistribution of iron in the organs 
are described. Iron held by the lungs is essentially a foreign substance and is 
transferred principally to the liver. It is suggested that the path of the iron in 
the lung is by way of the spleen. Iron is probably excreted by the cecum and the 
kidney, while part of the excess of iron in the liver is transferred to the lymphatic 
glands and remains in the body for some time. Author’s Summary. 


Experimental Arteriosclerosis. R. Mancke, Arch. f. expcr. Path. u. 

Pharmakol. 141:228, 1929. 

Mancke made a comparative study of the effects on the aorta of rabbits of 
certain alliphatic aldehydes, lactates, tartrates and irradiated crgostcrol, with all of 
which Oswald Loeb had claimed it possible to cause arteriosclerosis in the rabbit. 
The work reported is essentially a repetition of Loeb’s, but is based on a larger 
number of experiments. The compounds used and the daily dose per kilogram of 
body weight were formaldehyde, bisulphide, 0.5 Gm. ; acetaldehyde, 0.5 Gm. ; sodium 
lactate, 0.6 Gm. ; sodium pyruvinate, 1 Gm. Ergosterol was administered in doses 
of from 1 to 50 mg. per animal per day, the duration of the administration being 
from two to nineteen days. In the case of the other compounds, the period of 
administration varied from two to as long as 202 days. The number of animals 
in each series in which arteriosclerosis was present at the end of the experiments 
was as follows: formaldehyde bisulphide, 11 of 24; acetaldehyde, 11 of 25 ; sodium 
lactate, 5 of 19; sodium pyruvinate, 4 of 24; irradiated ergosterol, 16 of 26. With 
the aldehydes the degree of aortic involvement was greatest in from one to two 
weeks; after this period the animals appeared to become accustomed to the sub- 
stances and the aortic lesions tended to heaL When irradiated ergosterol was used 
calcification and aneurysmal dilatation of the aorta were strikingly greater than 
after the other substances, and the degree of involvement was proportional to the 
duration of administration. In four dogs, each fed 9 Gm. of sodium lactate daily 
in a diet low in protein, over periods of from three to seven months, the results 
were negative, with the exception of one animal which revealed a slight degree 
of aortic change. _ 0 . T _ ScHULTZ _ 


Experimental Rickets. T. Skaar and K. Haeupl, Virchows Arch. f. path. 
Anat. 271:100, 1929. 

Young dogs were fed on Mellanby’s ricket diet. After three weeks the first 
signs of rickets appeared. The dogs were sick, awkward in their movements, ate 
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little, did not gain in weight. Roentgenograms of the radius and tibia showed poor 
ossification, thickening of epiphyses, widening of epiphyseal lines and frayed 
surfaces of the joints. Addition of 40 cc. of cod liver oil daily effected a rapid 
cure; the bone thickenings disappeared but the curvatures persisted. The phos- 
phorus and calcium metabolism of the rachitic dogs was negative. The phosphorus 
and calcium content was low. After giving cod liver oil, the serum phosphorus 
rose quicker than the serum calcium. The bone of the cured animal contained 
less phosphorus and calcium than that of the control animal (which had 10 cc. 
of cod liver oil daily). In some dogs the phosphorus metabolism was more 
damaged, in others the calcium metabolism ; there seem to lie different forms of 
rickets. Large doses of phosphorus and calcium led to increase of phosphorus and 
calcium in the serum ; but the bones of these dogs did not contain more phosphorus 
or calcium than those of the controls. 


Nonlamellated bone was found in the controls also; it has nothing to do with 
rickets. Excessive formation of lime-free bone in the whole skeleton is charac- 
teristic of rickets. (N. Bocks method was used for demonstrating the lime-free 
bone.) The lime-free layers were ten times thicker than in the controls. Periosteal 
deposits of bone were less marked than in human rickets, but much more intense 
than in the controls. They are not of primary importance in the diagnosis of 
experimental rickets. Osteoblasts and osteoclasts did not differ from those in the 
controls and no such differences exist in human rickets. There were no signs of 
halisteresis. The bone-marrow of the rachitic dogs was fibrous : this is a secondary 
process due to irritation and stasis. The proliferating cartilage (“Knorpcl- 
wucherungszone") was from four to five times thicker than in the controls, occa- 
sionally from seven to ten times. The proliferating cartilage was vascularized 
from the marrow and from the perichondrium. The pathologic proliferations of the 
cartilage in the joint are secondary. It is the same with the formation of giant 
cells in hemorrhagic foci. The authors conclude that true rickets can be produced 
by deficient diet and cured by cod liver oil. Alfred Plaut 


Oxygen Consumption During Muscular Work in Hyperthyroidism and 
in Hyperthyroid-Like States. PI. Herxiieimer, R. Kost and K. Lange, 
Ztschr. f. klin. Med. 110 : 1 , 27 and 37, 1929. 

The authors studied the consumption of oxygen during muscular work done by 
three groups of patients as compared with that of normal persons. Previous 
similar investigations on hyperthyroidism are criticized because of the paucity of 
observations made and because of the kind of work performed. The latter should be 
of a kind with which the subject is familiar and which requires no training to 
develop the necessary coordination. The work chosen in the present investigation 
was stair climbing done by each subject in slow, moderately rapid and rapid tempo. 
The Douglas bag method with gas analysis was used, samples of air being with- 
drawn for analysis immediately before and after the work done and at five minute 
intervals until a uniform level was reached. The increased consumption of oxygen 
due to work was compared with the recovery level rather than with the basal 
rate. The subjects studied, other than normal 'controls, were divided into three 
groups ; eleven patients with instability of the sympathetic system or autonomic 
imbalance, with tachycardia and vasomotor instability, but with only slight sub- 
jective disturbance and with normal basal metabolic rate; a second group of 
twelve patients said to have exophthalmic goiter, with objective and subjective 
symptoms like those of hyperthyroidism but with no increase in basal metabolic 
rate, and eleven with hyperthyroidism accompanied by increased basal metabolic 
rate. In the first two groups the increased consumption of oxygen brought about 
by the work done was no greater than in the case of normal "controls. The true 
cases of hyperthyroidism fell into three subgroups : in the first, there was no 
deviation in the consumption of oxygen as compared with normal- in the 
second, there was increased consumption and delay in recovery only when the 
work was done at rapid tempo ; the third showed increased consumption of oxygen 



508 


ARCHIVES OF PATHOLOGY 


and delayed recovery at all speeds of work. The last subgroup comprised persons 
with clinically the most severe forms of hyperthyroidism. The increased con- 
sumption of oxygen in the hyperthyroid group bore no relation to the degree of 
elevation of the basal metabolic rate. O T S 


Insensible Perspiration in Decompensated Cardiac Disease. E. Zak, 
Ztschr. f. klin. Med. 110 : 44 , 1929. 

Rubner first pointed out the importance in normal metabolism of the water lost 
by the body as insensible perspiration, and Benedict has recently made the deter- 
mination of such loss practicable and has shown the amount of insensible perspiration 
to have a direct relation to the total energy metabolism, and within rather wide 
limits to be uninfluenced by clothing, temperature or air movement. Zak determined 
the insensible perspiration in three cases of decompensated cardiac disease, two of 
syphilitic aortitis with aortic regurgitation, and one of mitral stenosis with mitral 
and tricuspid insufficiency. In all, edema was constantly or intermittently present. 
In all, the water lost as insensible perspiration was greatly decreased. Even when 
the urinary output was increased above the water intake by digitalis or other 
therapy, the insensible perspiration still remained below normal. Increased oxygen 
intake with increased formation of water of oxidation within the tissues is not 
considered the true explanation of the interesting phenomenon noted. More 
probable but not yet proved the author considers a pathologically increased 
hydration of tissue colloids, the water being more firmly bound than normal, or 
increased intake of water from the atmosphere by the lungs and possibly also 
the skin, a condition which would interfere with the normal output of water from 
these sources. a T _ ScHULTZ . 


The Effect of Arsenic on the Maturation of Red Blood Cells. Raphael 
Isaacs, Folia haemat. 37:389, 1928. 

The rate of growth and the factors influencing it, leading now to a precocious, 
now to a retarded maturation, is a problem which interests biologist and physician 
alike, for it involves cellular metabolism, that is, its growth and also probably the 
control of neoplastic tissues. For that purpose Isaacs used the erythrocyte which, 
he thinks, has certain advantages over other cells, in that it is easily available and 
recognizable ; it has four distinct morphologic stages, and what is of great 
importance, the period of its maturation is short facilitating, thereby observations 
of changes at frequent intervals. 

In previous studies the effect of hemorrhage, transfusion and roentgen irradia- 
tion on the maturation process has been investigated by the author. This work 
concerns itself with effects of arsenic on the maturation of the red blood corpuscles 
of the normal white mouse and also of some mice having tumors. Nontoxic and 
toxic doses of arsenic, acid and arsenious acid were used in the experiments. It 
was noted that nonlethal doses of arsenic caused a decrease in the percentage of 
both stages of young red blood cells, apparently as long as the arsenic was present 
in sufficient concentration in the body. After this, if no more arsenic was given 
there was a tendency for the more immature red blood cells to increase in per- 
centage. In acute poisoning with arsenic, with death within twenty-four hours, 
there was no characteristic marked change in the absolute or relative number of 
young red blood cells. 

In the tumor-bearing mice the depression in the number of young red blood cells 
was not so marked, but in these mice a study of the red blood cell formation 
showed that the bone-marrow did not have as much “reserve” as in the normal 
mice and that more cells were in the younger stages. The effect of arsenic acid is 
similar to that of arsenious acid in depressing the delivery of red blood cells from 
the bone-marrow, but the action is less intense and somewhat delayed. 

Isaacs concludes that the arsenic solutions act as “depressors” of the bone- 
marrow with a decrease of production of young red blood cells. With the elimina- 
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tion of the arsenic the bone-marrow responds once more with ail increase in the 
rate of maturation of the erythroblastic tissue and an increased production of young 
red blood cells. B. M. Fried. 


The Lymphocytes in Normal Human Blood. Axel Wallgren, Arb. a. d. 
Pathol. Inst. d. Univ. Helsingfors 5:317, 1928. 

The technical details must be studied in the original article. In addition to 
physical permeability a “physiologic permeability” is postulated and ascribed to a 
distinct mechanism under the control of the vital action of the cell. 


Pathologic Anatomy • 

The Renal Lesions in Bright’s Disease. T. Addis, Am. J. M. Sc. 176: 

617, 1928. 

By a study of the urine, patients with chronic interstitial nephritis may be 
divided into three groups to which the names arteriosclerotic, degenerative and 
hemorrhagic chronic interstitial nephritis have been provisionally attached. In 
the seventy-five instances in which the urinary observations were compared with 
the renal lesion as it existed at the time of death, the arteriosclerotic group was 
characterized by an arteriosclerosis of the renal arteries and by a patchy fibrosis of 
the cortex ; the degenerative cases showed granular, fatly or necrotic changes in the 
tubule cells, while the hemorrhagic group was distinguished by the presence of 
inflammatory lesions in the glomeruli. There is evidence to justify the belief 
.that, clinically, bleeding means an active glomerular inflammation, an increase of 
epithelial cells in the urine means tubular degeneration, and a continuing slight 
excess over the normal of casts, protein and cells in the urine probably means a 


renal arteriosclerosis. 


Pearl Zeek. 


Raynaud’s Disease Associated with Cancer of the Stomach. T. Izod 
Bennett and E. P. Poulton, Am. J. M. Sc. 176:654, 1928. 

A case of Raynaud’s disease with symmetrical gangrene of the fingers of 
both hands is reported. Postmortem examination revealed carcinoma of the 
stomach with metastasis to the inferior cervical ganglion. The presence of car- 
cinoma cells in the ganglion was considered to be the cause of the Raynaud’s 

disease. A similar case is quoted from the literature. -r, ~ 

Pearl Zeek. 


Spontaneous Nontuberculous Pneumothorax in Infancy and Child- 
hood. E. Gordon Stoloff, Am. J. M. Sc. 176:657, 1928. 

The common causes of spontaneous pneumothorax in order of frequency are 
tuberculosis, pneumonia, emphysema and gangrene. A review of the literature 
since 1844 reveals eighty-four cases of nontuberculous origin. Pathogenetically, 
pneumothorax may be caused by (a) degeneration of the lung (abscess, gangrene! 
bronchiectasis, infarction and empyema) or (b) rupture of the lung due to con- 
genital defect, emphysema or foreign body. Three cases of postpneumonic 
pneumothorax (nontuberculous) are described. The diagnosis was made by 
roentgenography. 

Pearl Zeek. 

Accessory Spleens. Maurice Morrison, Max Lederer and W. Z. Frad- 
kin, Am. J. M. Sc. 176:672, 1928. 

The failure of splenectomy to effect a permanent cure in essential thrombo- 
cytopenic purpura hemorrhagica may be caused by the presence of accessory 
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spleens which may undergo compensatory hypertrophy and gradually assume the 
pathic functions of the primary spleen. Four cases of thrombocytopenia are 
described, two with and two without accessory spleens. Pearl Zeek 


Gastric Polyposis. Alfred A. Strauss, Jacob Meyer and Arthur Bloom, 
Am. J. M. Sc. 176:681, 1928. 

Two cases are added to the five previously reported in the literature. The 

differential diagnosis and treatment are discussed, and detailed microscopic and 

gross observations are given (with illustrations). „ „ 

ir EARL Z.EEK. 

A Case of Extensive Bilateral Progressive Thrombosis of the Smaller 
Branches of the Pulmonary Arteries. Channing Frothingham, Am. 
J. Path. 5:11, 1929. 

During life this patient clinically presented symptoms of unexplained shortness 
of breath and cyanosis on exertion gradually increasing over a period of months. 
The cause for it became apparent at autopsy as due to thrombosis of the smaller 
branches of the pulmonary arteries with resulting infarctions and injury to lung 
tissue. The thrombosis began in the smallest branches of the pulmonary arteries 
and propagated centripetally toward the larger branches. The cause for the 
beginning of the thrombosis or its tendency to propagate was not apparent. In 
the walls of some of the smallest branches of the pulmonary arteries were slight 
acute lesions for which the cause was not apparent. The relation of the tubercle- 
like lesions in the lung to the vascular lesions is unsettled. 

Author’s Summary. 

A Case of Mammary Gland Tissue in the Axilla. Joseph McFarland, 
Am. J. Path. 5:23, 1929. 

The clinical history of the case, the surgical discovery of a collection of milk 
at the time of the operative removal of the tissue and the histologic observations 
all point clearly to this case as one of mammary tissue in the axilla in a woman, 
a unipara, 23 years of age. Author’s Summary. 

The Intimal Lesion of the Aorta in Rheumatic Infections. David 
Perla and Max Deutch, Am. J. Path. 5:45, 1929. 

Two instances 6f macroscopic involvement of the aorta in recurrent rheumatic 
fever are described. A striking feature, which we believe has not been previously 
described, is the presence in one of the cases of an acute fibrinous lesion of the 
intima. In brief, the characteristics of the lesion are: Aschoff bodies in the 
adventitia; perivascular (in the acute stage, fanlike) infiltrations in the outer 
third of the media, with destruction of elastic tissue and muscle elements, and 
recent and organized fibrinous plaques in the intima, the connective tissue cells 
comprising the vascular organization tissue having a characteristic vertical orien- 
tation at the base of the intimal lesions. Authors’ Summary. 

Tissue Changes Associated with Vitamin “A” Deficiency in the Rat. 
M. Dawson Tyson and Arthur H. Smith, Am. J. Path. 5:57, 1929. 

The principal changes associated with vitamin A deficiency in rats are a 
metaplasia of cuboidal or columnar epithelium in certain parts of the body, epi- 
thelial hyperplasia in various structures and infection. The metaplastic changes 
involve the following structures in order: the sublingual glands, the submaxillary 
glands, the epithelium of the renal pelvis and of the trachea and bronchi. The 
tongue is regularly involved before xerophthalmia appears. The serous type of 
sublingual gland is the first to be affected. The lesion in the tongue and sub- 
maxillary gland begins with a dilatation of the ducts and a metaplasia of the lining 
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■epithelium accompanied by infection. In late cases the glandular tissue may be 
entirely destroyed by pressure from the dilated ducts and by necrosis due to 
infection. The submaxillary gland is not involved as constantly as the tongue 
The epithelium of the renal pelvis may be involved fairly early. Metaplasia and 
infection are always present in the advanced cases. Renal calculi are prone to 
occur and when obstruction to the urinary outflow is present, pyonephrosis devel- 
ops which is sometimes followed by perinephritic abscess. Epithelial metaplasia 
of the trachea and bronchi is not common. The most usual observation is an 
atrophy of the lining cells. Epithelial hyperplasia is striking in the tongue and 
renal pelvis. In the latter the hyperplasia overshadows the keratinizing process. 
Infection is always present even in the earliest stages and in late cases dominates 
the picture. No metaplastic activity has been seen without an accompanying 
infection, but infection has been observed in parts where metaplasia is absent. 
If the results of the dietary deficiency are not too severe, xerophthalmia clears 
rapidly with the administration of cod liver oil, and the weight curve rises 
abruptly. The extent of healing in the various organs depends largely on the 
amount of destruction due to infection which is present. Following the admin- 
istration of cod liver oil abnormal epithelium and chronic or acute infection per- 
sist in the tongue and renal pelvis when the rat is apparently healthy. 

‘ Authors’ Summary. 


Compensatory Hypertrophy of the Thyroid. L. Loeb, Am. J. Path. 5: 

71 and 79, 1929. 

Anterior pituitary substance, thyroid substance and thyroxin prevent com- 
pensatory hypertrophy of the thyroid in the guinea-pig and tend to produce changes 
in the thyroid that indicate a resting condition. The administration of potassium 
iodide does not prevent hypertrophy of the thyroid; on the contrary, the hyper- 
trophy may be higher in animals receiving the iodide than in the control animals. 


The Effect of Underfeeding and of Potassium Iodide on the Thyroid 
Gland in the Guinea Pig. Jacob Rabinovitch, Am. J. Path. 5:87 and 
91, 1929. 

Underfed guinea-pigs that have lost from 20 to 32 per cent of their weight 
show an entire absence of mitoses in the acinar epithelium of the thyroid gland, 
the colloid of which becomes solid and the acini small. The intraperitoneal injec- 
tion of potassium iodide causes a rapid increase in the proliferation in the epi- 
thelium of the thyroid. 


Primary Hypernephroma of the Liver. 1. Abell, Ann. Surg. 87:829, 1928. 

This is a report of a case of hypernephroma of the liver in a child 13 months 
of age, and a summary of ten cases collected from the literature. 

N. Enzer. 

Benign Tumors of the Stomach. J. T. Mason and M. F Dwyer Ann 
Surg. 88:866, 1928. 

Three cases are reported of leiomyoma, polyp and fibromyoma of the stomach. 
None of these cases gave any symptoms, and the lesion was demonstrated by the 
roentgen ray. In one case the condition had been diagnosed as spindle cell sar- 
coma, but after seven years the patient was still alive and the pathologist reclassi- 
fied the case as a leiomyoma. 

N. Enzer. 


Primary Extra-Renal Hypernephroma. A. E. Botiie, Ann. Surg. 89:1028 
1928. 1 

The author reports a case of a tumor in the region of the right suprarenal 
gland with metastases in the liver, but not involving either the kidnev or tlJ 
suprarenal gland. The tumor had the histologic structure of hypernepSroma. 

N. Enzer. 



512 


ARCHIVES OF PATHOLOGY 


Focal Necrosis of the Liver. J. W. Edington, J. Path. & Bact. 32:1, 1929. 


The primarj' lesion in focal necrosis of the liver in infection with B. aertrycke 
is death of liver cells ; the infiltration with macrophages is secondary. Bile stasis 
is an important factor in localizing the lesions. Author’s Summary. 


Chronic Peptic Ulcer of the Oesophagus. M. J. Stewart and S. J. 

Hartfall, J. Path. & Bact. 32:9, 1929. 

A case of chronic peptic ulcer of the lower end of the esophagus is reported. 
The chief symptoms were high epigastric pain of five months’ duration and recur- 
rent hematemesis for a fortnight ; dysphagia was not a prominent symptom. Death 
was due to perforation of the ulcer into the right pleural sac. An interesting 
feature of the case was the presence in the upper part of the esophagus of two 
large patches of heterotopic gastric mucous membrane of fundal type; the pos- 
sible relationship of this developmental abnormality to chronic peptic ulceration 
of the esophagus is discussed. ' Authors’ Summary. 


Retroperitoneal Ganglionic Neuroma. D. F. Cappell, J. Path. & Bact. 
32:43, 1929. 

A case is recorded of an unusually large ganglionic neuroma which presents 
throughout a uniform structure of adult ganglionic cells and nerve fibers. The 
majority of the fibers are of nonmedullated type and the remarkable feature is 
their enormous number. They possess a well formed sheath of Schwann and an 
outer connective tissue sheath of Henle. Two varieties of axis cylinder processes 
have been recognized ; coarse relatively uniform fibers, and fine fibers with the 
varicosities of sympathetic type. The interstitial tissue is unusually myxomatous, 
but no neuroglial elements other than the neurilemma cells have been recognized. 
No trace of rosets or other neuroblastic elements has been found, and the subse- 
quent history of the case confirms the view that the tumor is of simple type. 

Author’s Summary. 

The Nervous System in Rats Fed on Diets Deficient in Vitamins B, 
and B-. Ruey O. Stern and G. Marshall Findlay, J. Path. & Bact. 
32:63, 1929. 

Rats fed on a diet deficient in both vitamin B! and B 2 exhibit only slight 
chromatolytic changes in the ganglion cells of the cord. Rats fed on a diet defi- 
cient in vitamin Bi exhibit the same changes but to a greater extent for the same 
duration of life. In addition, when symptoms of paralysis are of long standing, 
early degeneration may be found in the myelin of the peripheral nerves. The 
histologic changes found in the nervous system of rats fed on a diet lacking 
vitamin B 2 consist in swelling and vacuolation of the anterior horn cells of the 
spinal cord with the deposition in them of lipochrome pigment, a noticeable 
increase in the surrounding satellite cells and an increase in the number of 
granules in the peripheral nerves. Authors’ Summary. 


A Case of Diabetes Mellitus with Acromegaly and Lipaemia. John 
Gray', J. Path. & Bact. 32:71, 1929. 

In a patient dying from diabetic coma and presenting also certain features of 
acromegaly, the following lesions were noted post mortem : lipemia, consequent 
mononuclear hyperplasia in the spleen, pancreatic, hepatic and renal cirrhosis, 
cholelithiasis, chromophobe adenoma of the pituitary gland, gastric catarrh with 
multiple gastric ulcers and hemorrhage into the stomach. 

Author’s Summary. 
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Diffuse and Nodular Fibrosis of Adventitia of Aorta. W. G. Bar- 
nard, J. Path. & Bact. 32:95, 1929. 

A widespread fibrosis of the adventitia of the aorta is described; the sugges- 
tion is made that it is due to rheumatism. Author’s Summary. 


Siderosis OF THE Globus Pallidus: Its Relation to Bilateral Necrosis. 

Goeffrey Hadfield, J. Path. & Bad. 32:135, 1929. 

The walls of the blood vessels of the healthy globus pallidus are often infil- 
trated with iron salts which arc derived from the nucleus itself. It is likely that 
the process is one of evolutionary atrophy. It predisposes to the acute bilateral 
destruction of these nuclei which is frequent in coal-gas poisoning. 

Author’s Summary. 

Congenital Valves, Pseudovalves and Stenosis of the Pylorus and 

Duodenum. A. Costa, Arch, di pat. e clin. mcd. 7:501, 1928. 

At the autopsy of a woman, aged 60, a valvelike formation was found in the 
pyloric canal ; the basal attachment of this pyloric valve measured 2 cm. in 
width, 1 cm. in length and 3 mm. in thickness. In its close vicinity, there was 
another but smaller, tonguelike, mucous projection. Microscopically, it showed 
the structure of a normal mucosa (transition between pyloric and duodenal type) 
and contained a few smooth muscle cells, which were branching from the mus- 
cularis mucosae. The author classified this valvular formation of the pylorus, 
which was observed only once in about 20,000 autopsies, as a developmental dis- 
turbance and as an excess in growth. The literature contains' only one paper 
dealing with this subject, published by Arregger in 1896. These congenital valves 
of the pylorus should not be confused with pseudovalvular formations, which are 
the result of a benign neoplasm, as described by Magnus-Asleben, and originate 
from a proliferation of glandular and muscular tissues (adenomyoma of the 
pylorus). The author then describes a typical case of a pjdoric pseudovalve due 
to traction, microscopically an adenoma, in a man 67 years of age. Various 
forms of congenital pyloric stenosis are discussed in detail and, in accordance 
with Chiari, three types are introduced : (a) congenital stenosis of mucous type 
(stenosis of Landerer-Maier type) ; (6) congenital stenosis of muscular type 
(hypertrophic stenosis, stenosis of Hirschsprung type), and (c) congenital stenosis 
of combined type (a variety of Landerer-Maier type). The theories regarding 
the development of congenital stenosis of the duodenum and of the duodenal atresia 
are exhaustively presented. The studies of Schridde, Beneke and Tandler, which 
tend to prove an embryonal epithelial occlusion of the duodenum, are contrasted 
with the theories propagated by Marchand, Thorel and Fanconi, who assume the 
existence of a fetal enteritis. • „ , 

E. L. Miloslavich. 

The Reticular Tissue in Amyloid Degeneration. L. la Grutta, Speri- 
mentale: Arch, di biol. 82:381, 1928. 

The changes in the reticulum in organs of man or in the organs of animals, 
in which amyloid degeneration is not far advanced, are increase of volume, vari- 
cosity, disintegration and resistance to impregnation of the fibrils by silver. The 
appearances suggest that the reticulum is concerned in the early formation of 
amyloid. 


^ UN ^2g N Gastric Ulcers. O. Bartoli, Sperimentale : Arch, di biol. 82:421, 

Fungi are frequently found in gastric ulcers, not only in the superficial layers 
and necrotic areas but also ,n the deeper parts. The fungi, while perhaps not 
l e cause of the ulcer may be important factors in its maintenance and in chang- 
ing an acute into a chronic ulcer. ® 
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Median Cervical Cyst and Fistula. A. Magliulo, Sperimentale : Arch, di 
biol. 82:455, 1928. 

The most frequent congenital median malformation of the neck is thyroglossal 
cyst, arising from remnants of the thyroglossal duct. Median cervical cysts may 
arise also from displaced thyroidal tissue. These cysts may result in median 
fistula. 

Primary, Generalized Round Cell Sarcoma of the Lymph Glands. E. 
Herzog, Centralbl. f. allg. Pathol, u. path. Anat. 44:129, 1928. 

A girl, aged 15, entered the hospital because of painless, generalized enlarge- 
ment of the lymph glands of five weeks’ duration. Two weeks later a small tumor 
developed beneath the skin of the right third intercostal space, and eight days 
later an abscess of the palate. The lymph glands were the size of a plum; the 
Wassermann reaction of the blood was negative, and the blood picture was typical 
of a secondary anemia. A clinical diagnosis was made of aleukemic leukemia. 
At autopsy there was a tumor-like systemic involvement of all lymph glands, 
and there were small metastases in the pericardium, trachea, sternum, skin of 
the right shoulder and marrow of the femur. Microscopically, the structure of 
the lymph glands was distorted by many large round or polygonal cells with 
abundant protoplasm with large vesicular nuclei rich in chromatin and with abun- 
dant mitoses. The capsules of the lymph glands generally were thickened but 
free from infiltrations of tumor cells or small lymphocytes, whereas in the region 
•of the mediastinum and trachea the invasive character of the tumor was evident. 
The origin of this large round cell sarcoma of the lymph glands was therefore 
thought probable in the mediastinum. George Rukstinat. 

Diffuse Acute Interstitial Adenohypophysitis. W. Berblinger, Cen- 
tralbl. f. allg. Pathol, u. path Anat. 44:161, 1928. 

In a woman, aged 34, who was eight months’ pregnant, with a blood pressure 
•of 180 systolic and 140 diastolic, scanty urine containing 20 per cent albumin and 
a premature separation of the placenta necessitating delivery, death occurred from 
uremia. The hypophysis weighed 0.86 Gm. and its posterior lobe was normal. 
In the anterior lobe, particularly in its dorsal portion, there were infiltrations of 
lymphocytes and lymphoblasts, and rarely leukocytes about the alveoli and along 
the capillaries. The capillary endothelium was unchanged. The alterations herein 
noted were found lacking in the hypophyses of five other women dying of eclampsia. 

George Rukstinat. 

The Hardness of Glandular Organs and the Changes After Death. 
Hans Meltzer, Klin. Wchnschr. 7:2477, 1928. 

Sclerometric measurements of the liver, spleen and kidney in a variety of 
warm-blooded animals were made at and following death for several days. There 
is a definite increase in the hardness of these tissues (regularly of the liver and 
kidney, not without exception of the spleen) which reaches its maximum from 
three to eight hours after death. This change, in theoretical discussion, is 
ascribed to a postmortem alteration of the protein colloid of the cells. 

Author’s Summary. 

Suppuration of the Thoracic Duct. E. Kryloff, Virchows Arch. f. path. 
Anat. 266:1, 1927. 

An instance of this rare condition is described, which occurred during an 
attack of grip. B R Lovett. 
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The Effect of Stretching on Skeletal Muscle. A. Stauss, Virchows 
Arch. f. path. Auat. 266:4, 1927. 

During pregnancy, destruction and new formation of muscle fibers in the 
embryonic manner were observed. In cases of infection, especially acute, more 
varied and marked degenerative changes were found. During great increase in 
the intra-abdominal pressure, tearing and scar formation occurred. Proliferation 
of nuclei at the ends of the fibers indicated an appositional growth of the stretched 
abdominal muscle, which should be a suitable object for investigations of the 
growth and hyperplasia of the musculature in general. g r Lovett. 

Bone Formation in the Wall ok the Heart. H. Edelmann, Virchows 
Arch. f. path. Anat. 266:51, 1927. 

Twenty-three instances of bone formation in the heart muscle have been 
described in the literature, only one of which was in man. In this case a piece 
of long bone with a cartilaginous epiphysis was found in the left auricular wall 
of a guinea-pig. The author explains the development of this anomaly according 
to the blastomere theory of Marchaud and Bonnet, rather than as a metaplastic 

growth. B. R. Lovett. 


Consequences of Ligation of the Hepatic Artery. L. Loeffler, Vir- 
chows Arch. f. path. Anat. 266:55, 1927. 

Loeffler studied the effects of ligation of the hepatic artery in sixty rabbits. 
General changes of a mild nature occurred in the portal areas: widening of the 
lymph vessels, the branches of the portal vein and the bile ducts, and later increase 
in collagenic fibers without cell increase, and decrease in elastic and muscle tissue 
in the vessel walls. He attributed these changes, not directly to deprivation of 
blood supply, but to paralysis of the vessel walls, since nervous tissue is the first 
to suffer from anemia. In the lobules of the liver themselves, partially deprived 
of blood supply, hyperemia occurred : widening of the capillaries with slowing of 
the blood flow, and shrinking of the liver cells. Nerve injury was regarded as 
the basis for this change also. 

Localized changes, less constant but of more marked degree, were also found. 
Necrosis of the gallbladder was almost constant, followed by leakage of bile into 
the parenchyma immediately around it, so that it too became necrotic. Scattered 
sections of the larger bile ducts underwent necrosis in from thirty to 120 min- 
utes. Paralysis and dilatation of the walls took place, allowing them to become 
permeated with bile, which acts as a strong chemical irritant to the nervous 
mechanism. This change in the ducts was sometimes accompanied by extensive 
stasis and necrosis in the neighboring lobules, also attributed to the irritant effect 
of the bile. The larger necrotic places became surrounded by a zone of fibrous 
tissue, with hypertrophied bile ducts and atrophied parenchyma. 

Ligation of the hepatic artery was shown to act, therefore, not directly, but 
through the irritant effect of the bile set free into the tissue. The change reached 
its height during the first few days, and thereafter was regressive. The liver 
ceased to function in glycogen and fat metabolism for a time. Deaths were in 
proportion to the number and extent of the necrotic places. 

B. R. Lovett. 


The Effect of Acid and Alkaline Feedings Producing Amyloid in 
Mice. R. Rabl, Virchows Arch. f. path. Anat. 266:133, 1927. 

In mice fed on a diet rich in cholesterol, and either acid or alternating acid 
ana alkaline in reaction, the presence of amyloid could be shown in a number of 
organs. It was most frequent in the spleen and liver, less so in the duodenum 
kidneys and pancreas Skin infections could not be ruled out in all cases These 
feedings were also frequently accompanied by waxy degeneration in the heart 
•and body musculature, and calcification of the arteries. Mice fed on alkalhie 
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foods tended to develop anemia, but rarely showed amyloid or waxy degenera- 
tions. In the production of this form of degeneration, therefore, acid foods and 
those rich in cholesterol seem to be of significance. g g Lovett 

Changes in the Skeletal Musculature in Trichinosis. H. Nevinny, 

Virchows Arch. f. path. Anat. 266:185, 1927. 

Five cases of trichinosis in man and eighteen experimental infections in ani- 
mals were studied. Gross anatomic changes in the muscles were found in only 
two animals and in none of the cases in man. The presence of glycogen in 
TrichincUac could be easily demonstrated, while the surrounding muscle was 
poor in this substance. The fibrillar substance showed degeneration, with fine, 
basophilic granulation, besides waxy and hydropic degeneration, and simple atro- 
phy. Fatty change was marked in three cases in human beings, but was insig- 
nificant in the animals. Two stages in encapsulation were distinguishable. First, 
the coiled worms were seen to be surrounded by' a substance made up of the 
basophilic," granular contents of the fibers. In the chronic stage, permanent 
hyaline capsules were formed. This process was explained as an antigen-antibody 
reaction. Foreign body giant cells, of mesenchymal origin, were observed near 
the dying Trichiitellac. Clinically observed painfulness corresponded to the degree 
of exudate and cellular infiltration in the muscles. This inflammatory reaction 
was more marked in man than in the animals. Nonencapsulated worms rapidly 
underwent destruction, in which process collections of white blood cells and tissue 
cells played a part. Destruction with liberation of the substance of Trichbicllae 
was especially prominent in man, accounting for the severe general symptoms of 
the disease. The observations indicated that man reacts more strongly to Tricht- 
ncllac than do guinea-pigs or rabbits, while rats readily succumb to acute intes- 
tinal trichinosis. B . R . Lovett. 

A Rare Malformation of the Tricuspid Valve. A. Arxstein, Virchows 

Arch. f. path. Anat. 266:247, 1927. 

A case of congenital malformation of the tricuspid valve (Ebstein’s disease) 
is described'. There was dilatation of the right auricle, contraction of the right 
ventricle with poor development of its wall, and open foramen ovale. Clinically, 
systolic and diastolic murmurs, thrills, cyanosis and polycythemia were observed. 

B. R. Lovett. 

Histologic Findings in the Reticui.o-Endothelial System in Different 

Forms of Puerperal Fever. H. E. Scheyer, Virchows Arch. f. path. 
Anat. 266:255, 1927. 

The course of puerperal fever is influenced, aside from the virulence of the 
organism, by the resistance of the body, especially the reactivity of the reticulo- 
endothelial system. Three types of the latter have been described : lack of reac- 
tion, good reaction and reaction at first satisfactory but becoming exhausted. In 
patients with different forms of puerperal fever, lack of reaction was found in 
those dying of foudroyant sepsis and rapidly fatal peritonitis. Reaction at first 
active, but becoming exhausted, was correlated with thrombophlebitis ending 
fatally after a prolonged course. In patients who recovered, satisfactory reaction 
of the reticulo-endothelial system could be assumed in the absence of occasion 
for histologic examination. B R Lovett. 

Lymphostasis. W. Talalaiev, Virchows Arch. f. path. Anat. 266:268, 1927. 

Following interruption of lymph flow, growth of the epithelium and stroma 
occludes the lumen of the vessel. In the nodes, the adenoid tissue disappears 
first, the reaction centers remain somewhat longer, the sinuses are converted into 
a network of lymph capillaries and the stroma becomes collagenous. 

B. R. Lovett. 
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Epithelial metaplasia in the Lungs. P. Gunkel, Virchows Arch. f. path. 
Anat. 266:310, 1927. 

An instance of metaplasia on the basis of a chronic inflammation is described, 
in which cylindric and pavement epithelia were observed in the alveoli of the 
lungs. B. R. Lovett. 

A Lympho-Epithelial Tumor of the Thyroid. A. Babes, Virchows Arch, 
f. path. Anat. 266:320, 1927. 

A benign tumor of the thyroid is described, probably originating from thymus 
tissue. It consisted of lobules of lymphoid cells, containing islands and strands 
of epithelium. B. R. Lovett. 


Changes in the Thyroid Gland in Avitaminosis B. S. A. Satwornitz- 
kaja and W. S. Simxitzky, Virchows Arch. f. path. Anat. 266:329, 1927. 

In the thyroids of rats on a diet lacking in vitamin B, there was found at 
first increased secretory activity, with hypertrophy and new growth of follicles 
and increase in colloid. Later, rupture of several follicles occurred, with escape 
of colloid, along with necrobiosis of the follicle cells. Since no repair took place, 
this process was followed by decrease in the size of the gland. In the end-stage, 
signs of exhaustion and decreased function became evident, but not to any marked 
degree. 

In the thyroids of pigeons the same changes were observed, except that evi- 
dence of terminal decrease in function was lacking. Necrobiotic changes in the 
single cells appeared to be the result of increased activity with disturbance in 
nutrition, in consequence of the vitamin lack. These changes were too slight, 
however, to account for a decrease in function. 

The results present no evidence of significant decrease in secretion during 
vitamin B inadequacy, but, on the contrary, show an increase, for a certain 
length of time in rats, and until the end in pigeons. g g Lovett 


Hermaphroditism. G. Schapiro, Virchows Arch. f. path. Anat. 266:392, 1927. 

A hermaphrodite is described whose secondary sexual characters partook of 
both masculine and feminine types. One of the internal sex organs was an 
immature ovary, and the other a mixture of ovary and testis. Removal of these 
organs and inplantation of animal testes failed to change the patient in any way. 
The author discusses classifications of hermaphroditism, and finds a difference in 
degree only between the true and pseudo types. B R L 


Displacement of the Posterior Lobe of the Hypophysis. A. Priesel, 
Virchows Arch. f. path. Anat. 266:407, 1927. 

Priesel observed several instances in which the posterior lobe of the hypoph- 
ysis lay outside the sella on the base of the brain. It was connected with the 
anterior lobe by a thin strand of tissue. Three types of displacement have been 
found. There was no functional significance associated with this anomaly. 

B. R. Lovett. 


Sympathetic Tumor of the Suprarenal Gland. 
Arch. f. path. Anat. 266:416, 1927. 


F. Matzdorff, Virchows 


A tumor of the suprarenal gland was examined at autopsy, consisting of cells 
of sympathetic nervous system origin. The liver tissue was almost entirely 
replaced by cells of the same type. This was thought to be a primary disease 
of the liver rather than a metastatic growth. 

B. R. Lovett. 
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The Apocrinal Sweat Glands. H. Herzenberg, Virchows Arch. f. path. 
Anat. 266:422, 1927. 

An investigation was made on 200 cadavers of men, women and children of 
these large sweat glands, found chiefly in the axillary and genital regions, and 
secreting a substance of characteristic odor. The full number of glands was 
found at birth, but actively could not be distinguished before sexual maturity. 
The number appeared to be somewhat greater in boys than in girls. In adults, 
the glands were equally widespread in the two sexes, and were functional from 
puberty throughout the rest of life, with some variations. Thus, in wasting 
disease and in old age their activity decreased along with that of other organs. 
In women, there was hypertrophy and hypersecretion during menstruation and 
pregnanty, and moderation of activity without complete cessation after the meno- 
pause. The glands appeared to function not only as “accessory sex glands,” but 
also as organs for determining the characteristic odor through most of life, inde- 
pendently of the other sex organs. B R l ovett 


Histogenesis of Renal Tubercles. Claussen, Virchows Arch. f. path. 
Anat. 266:456, 1927. 

The first changes in miliary renal tuberculosis of pigs and cows were local- 
ized in the interstitial tissue of the cortex, in the form of small collections of 
epithelioid and round cells. Primary disease of the glomeruli, as occurs in experi- 
mental infections, was never found. The cells making up the tubercle were derived 
from the histiocytes of the interstitial tissue and the endothelial cells of the 
capillaries, never from the renal epithelium. Fully developed tubercles showed 
the usual epithelioid and lymphoid zones, and later gave evidence of degeneration 
in the form of fatty change and finally caseation. B B Lovett 


Tuberculosis of the Serous Membranes. E. Randeratii, Virchows Arch. f. 
path. Anat. 266:475, 1927. 

This histologic study of tuberculosis of serous membranes from autopsy mate- 
rial revealed the two forms, miliary tuberculosis without exudate and tuberculous 
inflammation with exudation, but the transition between the two was found to be 
gradual. The development of the exudate could be traced through various stages, 
beginning with injury to the surface epithelium, followed by circulatory distur- 
bance and exudation. The exudate in this stage varied in composition and in the 
predominant cell type, and was not of a specific character except as it contained 
bacilli. The growth of granulation tissue followed rapidly, with the formation of 
characteristic tubercles, the first specific change. Caseation was observed in some 
of the cases, both in the granulation tissue and in the exudate, with masses of 
bacilli, and involving all the cells present in the region. Granulation tissue could 
sometimes be found growing into the caseous masses. In the end-stage, there was 
conversion of the organized exudate into solid, nonspecific scar tissue. 

B. R. Lovett. 

Tuberculosis of the Parotid Gland. L. Hasliiofer, Virchows Arch. f. path. 
Anat. 266:499, 1927. 

A case of isolated tuberculosis of the parotid gland is described, of the nodular 
caseous type, with miliary and conglomerate tubercles. The mode of infection is 
discussed, and of the various possibilities, infection through the blood or lymph 
stream is held to be the most probable. g g Lovett 


“Yellow (chromaffin)” Cells in the Gastro-Intestinal Tract. H. 
Hamperl, Virchows Arch. f. path. Anat. 266:509, 1927. 

The yellow cells are one of the types found in the intestinal epithelium of man 
' and most vertebrates. They can be distinguished by the staining reaction with 



ABSTRACTS FROM CURRENT LITERATURE 


519 


silver salts, which color the nuclei and granules black without the addition of 
reducing substances. This reaction distinguishes them from the chromaffin cells 
of the suprarenal gland, which they resemble somewhat. The granules are situated 
at the base of the cells, below the round nucleus. The yellow cells probably originate 
from undifferentiated cells of the intestinal epithelium, and have an excretory 
function about which little is known. 

In the stomach, Hamperl found these cells in the islands of intestinal mucosa 
which appear there in the various conditions commonly known as “chronic gastritis.’’ 
Yellow cells were absent or few in number in normal gastric mucous membrane, 
but were frequent in “chronic gastritis,” with or without carcinoma. He regards 
them as the result of faulty cell differentiation in the course of regeneration of the 
epithelium. Yellow cells were found predominating in carcinoid tumors, but were 
numerous in only three of fifty-one other carcinomas of the gastro-intestinal tract, 
one in the cecum, one in the rectum and one in the stomach. Haniperl does not 
believe in a fundamental distinction between carcinoids and other intestinal 
carcinomas. g. r. Lovett. 

The Etiology of Gastric and Duodenal Ulcers. I. Honda, Virchows Arch, 
f. path. Anat. 266:549, 1927. 

Injections of lycopodium into the gastric and duodenal veins of. dogs did not 
produce ulcers, but injection into the arteries was followed by the development of 
ulcers in more than 100 dogs. In the stomach, the location, most frequently at the 
pylorus and lesser curvature (regions poor in arterial anastomoses), and the form, 
round with steplike margins, resembled the round ulcer in man. The lycopodium 
produced thrombosis, chiefly in the arteries of the submucosa, followed by anemic 
necrosis of the epithelium, and digestion by the gastric juice. Thus, arterial cir- 
culatory disturbance appeared to be the cause of the ulcer. Erosions also were 
sometimes produced, but these healed promptly, and bore no relation to the ulcers. 
The latter healed within one month. For production of a chronic lesion, some other 
disturbing factor was needed, such as passive congestion through ligation of the 
gastric veins, removal of the celiac ganglion and plexus, or injection of Staphylo- 
coccus aureus. In the chronic ulcers, the characteristic form, as well as evidence 
of arterial thrombosis, became indistinct in the course of time. This fact makes it 
understandable that organic changes in the arteries of the region of the ulcer 
become difficult to recognize. Results were similar following injections into the 
duodenal arteries. 

A study of autopsies on man revealed : ulcers present in 4.79 per cent, the 
most frequent age being the fourth decade, men affected oftener than women, and 
circulatory disturbance, atherosclerosis, arteritis obliterans and thrombosis fre- 
quent accompaniments. Honda believes that ulcers arise on the basis of organic 
change in the gastric arteries with digestion of the mucous membrane by gastric 
juice. The chronicity depends on factors influencing reparative activity, passive 
congestion, nervous disturbance and infection. 

B. R. Lovett. 

Endarteritis Obliterans. H. Goecke, Virchows Arch. f. path. Anat. 266:609. 
1928. 

Necropsy of a patient who died from endarteritis obliterans revealed changes 
in the medium-sized arteries of the extremities, consisting of growth of the intima 
and consequent narrowing or obliteration of the lumen. No evidence of a primary 
arteriosclerosis or thrombosis was found. The intimal growth was attributed to 
repeated spasm with subsequent dilatation of the vasa vasorum supplying the 
medium-sized arteries, leading to increased permeation of the vessel wall "by fluid. 
Gangrene was attributed to alternating spasm and dilatation in the capillary region, 
along with slowing of the blood stream, so that a slight trauma was followed by 
complete stasis and necrosis. As etiologic factors, the action of nicotine, alcohol, 
cold and other injurious agents on constitutionally inferior nerves of the vascular 
system is suggested. 

B. R. Lovett. 
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The Structure and Physiologic Changes of the Cerebral Arteries. 

W. M. Hackel, Virchows Arch. f. path. Anat. 266:630, 1928. 

Hackel points out the importance of recognizing the normal histologic structure 
and the changes due to the age of the cerebral arteries. His studies showed the 
chief characteristics of these arteries to be the thick lamina elastica interna, absent 
lamina elastica externa and poorly developed adventitia. Splitting of the lamina 
elastica interna was observed, beginning in childhood in the largest arteries, and 
spreading to the smaller vessels during later life. He concluded that hyperplasia 
of the elastic tissue of the intima, of greater or less degree, is a normal physiologic 
change of advancing age. B R LovETT _ 


The Significance of the Venae Minimae Thebesii for the Blood Dis- 
tribution to the Heart Muscle. J. Kretz, Virchows Arch. f. path. Anat. 
266:647, 1928. 


Kretz reached the following conclusions from perfusion experiments carried 
out on the hearts of cadavers : The Thebesian vessels are an important part of the 
coronary system. They are found in all sections of the heart, and are especially 
well developed in the interventricular septum and at the apex. They provide a 
direct connection between the coronary vessels and the chambers of the heart. 
Conditions for blood flow through the Thebesian vessels are most favorable during 
systole, while the coronary vessels carry most blood during diastole. The presence 
of the Thebesian vessels and the consequent possibility of nourishing the heart 
from its own chambers explain the frequent lack of correlation between disease 


changes in the coronary arteries and the function of the myocardium. In spite 
of high grade narrowing of the coronaries, the heart can still be capable of full 
work. A further possibility of nutrition lies in absorption of substances from 


the blood directly through the endocardium. 


B. R. Lovett. 


Reticulocytes in Embryos and the New-born. R. Jurgens, Virchows Arch, 
f. path. Anat. 266:676, 1928. 


The blood of 300 mouse embryos was investigated. Two developmental series 
of red cells could be distinguished, the megaloblastic and the normoblastic. In 
young embrj'os, all erythroblastic cells contained vitally stained granulations, and 
a definite formation and growth of substantia granulofilamentosa could be deter- 
mined, similar for both series. In later embryonic life, the number of reticulocytes 
diminished progressively with the disappearance of the cell nuclei until birth. 
New-born mice had an average of from 60 to 70 per cent of reticulocytes, falling 
to from 30 to 40 per cent in the first hours of life, and to from 0.5 to 2 per cent 
after a few weeks. In human infants the percentage was 7 at birth, 2 at 10 days 
and 0.7 at 6 weeks. In premature infants, the number was much greater, from 11 


to 30 per cent at birth. The substantia granulofilamentosa represents a constant 
morphologic stage in the process of normal development of all hemoglobin con- 
taining blood cells in man and in animals. This substance is a remainder of the 
original blood cell protoplasm, and diminishes as pykinosis and karyolysis of the 


nucleus occur, until it disappears entirely in the mature cell. 


B. R. Lovett. 


Significance of Lipoidsiderosis of the Cerebral Capillaries for Hyper- 
tonia and Arteriosclerosis. M. Muhlmann, Virchows Arch. f. path. 
Anat. 266:712, 1928. 

The author states that essential hypertension is due to an obstruction to the 
circulation, the cause of which is unknown, but is generally assumed to be of a 
nervous nature. Physiologic hypertension with advancing age follows from the 
comparative narrowing of the arteries in comparison with the size of the heart. 
Pathologic hypertension is distinguished chiefly by its gffect on the brain. The 
cerebral arteries are characterized by the presence of lipoid granules in the endo- 
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thelium, with increasing blood pressure. The course of these iron-containing 
granules is the red blood cells which are driven into the wall under the influ- 
ence of high pressure, and are phagocytosed. From there they may be car- 
ried to the nerve cells; lipoidsiderosis of the brain. As a consequence of the 
narrowing of the arteries, with hypertension and oxygen insufficiency, the pi o_ess 
becomes itself a cause of further hypertension, and is the beginning of arterio- 
sclerosis. Pathologic hypertonia is then the result of the action of injurious agents 
(infection, intoxication) on the physiologic hypertension, which is due, first, to 
conditions of growth, and, second, to lipoidsiderosis of the cerebral capillaries. 
Arteriosclerosis is the end-result of hypertension. g R Lovett. 


Cerebral Changes in Human Trichinosis. E. Gamper and G. B. Gruber, 
Virchows Arch. f. path. Anat. 266:731, 1928. 

Although cerebral symptoms have long been known to occur in severe cases of 
trichinosis, there has been little investigation of the pathologic changes. The 
authors examined the brain of a person who died in the fifth week of an acute 
trichinosis, and found edema and infiltration of the markedly hyperemic meninges, 
along with regressive and progressive changes in the brain. The latter consisted 
of nodules of glia cells, in some of which Trichinae could be demonstrated. The 
regressive changes observed were scattered necrotic foci, sometimes accompanied by 
embolism or thrombosis of the vessels, fatty degeneration and growth of glia fibers. 
It seems -justifiable, therefore, to speak of encephaltis in trichinosis. 

B. R. Lovett. 


Splenic Infarcts in Typhoid Fever. S. Bezi, Virchows Arch. f. path. Anat. 

266:748, 1928. 

The circumscribed necroses in the spleen occurring in typhoid fever are 
infarcts, caused by necrosis and tearing of the lamella elastica interna and conse- 
quent thrombosis of the artery. Necrosis of the elastic tissue is due to the toxin of 
the typhoid bacilli. These infarcts are specific for typhoid infection, and can be 
distinguished from those arising from embolism. In more than 500 cases, 4.15 per 
cent showed infarcts arising from tearing of the elastic tissue, occurring most 
frequently during the fourth week. Suppuration of the infarcts is usually due to 
the typhoid bacillus itself. There is no relation between central necrosis of the 
mesenteric lymph nodes and the frequency of splenic infarcts. g ^ Lovett 


The Liver in African Yellow Fever. W. H. Hoffmann, Virchows Arch. f. 
path. Anat. 266:769, 1928. 

Histologic examinations were made of the livers from a number of cases of 
suspected yellow fever in West Africa, and in all the presence of this disease could 
be demonstrated. The chief characteristic was the simultaneous presence of numer- 
ous cells which had undergone fatty degeneration and completely necrotic cells, 
mixed together. Near the central vein and at the periphery were a few well 
preserved cells, but the picture was never one of a purely central or peripheral 
necrosis. These constant changes were attributed to the toxin of Leptospira 
icteroides. The African cases showed full agreement with those in the American 
epidemics. Similar changes are found only in acute yellow atrophy and in a few 
intoxications, never in acute infectious diseases. Histologic examination of the 
liver is the simplest and most’ reliable method for showing the presence of yellow 
fever, and hence is of the greatest value in the prevention and checking of 
epidemics. 

B. R. Lovett. 


The Etiology of Malacoplakia of the Bladder. 
Arch. f. path. Anat. 266:788, 1928. 


Z. ICairis, Virchows 


A case of malacoplakia of the urinary bladder is described in a girl aged W 
years, with an infected double kidney on one side. This disease is usually found 
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in older persons. Cystoscopic examination shows the mucous membrane studded 
with yellow-white, raised plaques, with a depression in the center, and sometimes 
ulceration in the later stages. Histologically, the plaques are made up of lympho- 
cytes and large round or angular cells, with small round nuclei, corresponding to 
fibroblasts, which are characteristic for the condition. There may also be iron- 
containing inclusion bodies. The condition has been variously regarded as a 
granuloma, the result of nonspecific infection, or of long-standing cystitis. The 
latter seemed to be the causative factor in this case. r> t 


Lipoma of the adiposum pararenale. L. Jaffe, Virchows Arch. f. path. Anat. 

266:801, 1928. 

Jaffe reports a case of lipofibrosarcoma, with necropsy observations, in which 
the tumor weighed 11.3 Kg. The condition originated in the body of fat behind 
and lateral to the kidneys. The tumor was bilateral, retroperitoneal on one side and 
intraperitoneal on the other. He found nine instances in the literature of tumors 
with a similar origin, some pure lipomas and some mixed with fibrous or 
myxomatous tissue. B R Lovett. 


Complete Rupture of the Right Bronchus. S. I. Krinitzki, Virchows 
Arch. f. path. Anat. 266:815, 1928. 


A girl, aged 10 years, suffered a severe injury when a heavy wine cask fell on 
her chest. Twenty-one years’ later, at autopsy, a complete rupture of the right 
main bronchus 3 cm. below the bifurcation was found. The right lung was com- 
pletely atelectatic, and, while the left showed marked tuberculosis, the right was 
entirely free from involvement. B R Lovett 


The Function of Lymphocytes. S. Bergel, Virchows Arch. f. path. Anat. 

266:820, 1928. 

The author states that lymphocytes have a lipolytic function, whereas leukocytes 
do not. Lipoid substances are seen to be taken up and digested by lymphocytes, 
which therefore are of greatest importance in tuberculous and syphilitic infections. 
There is no parallelism, however, between the number of lymphocytes and the 
lipase content of the blood. The lipase is specific for the antigen which calls 


it forth. 


B. R. Lovett. 


Certain Features of the Morphologic Pathology of Endemic Goiter. 
D. Marine, Transactions of the International Conference on Goiter, Bern, 
Switzerland, Aug. 24-27, 1927. Edited by Hans Huber, Bern, 1928. 

The cycle of morphologic changes in the thyroid is essentially the same in all 
animals and consists of hypertrophy and hyperplasia followed either by exhaustion 
atrophy (cretinism and myxedema) or by involution to the colloid or resting stage 
(recovery). Exhaustion atrophy occurs only in the severest grades of uncom- 
pensatory hyperplasia, while involution to colloid goiter is the usual termination 
of active hyperplasia. 

Of the numerous secondary changes that occur in goiter, the development of 
adenomatous nodules is most prominent in goiter in man. Struma nodosa is rarely 
seen in the lower animals. The belief is expressed that these nodules arise from 
differentiated thyroid tissue during the late stages of compensatory hypertrophy 
because of different rates of growth. These nodules tend to repeat the same 
morphologic cycle as nonadenomatous tissue although somewhat modified. There 
is abundant evidence that these adenomatous growths can produce thyroxine. There 
is no evidence that true tumors can produce this substance. 

Thyroid hyperplasia (goiter) is a compensator}' process dependent on a relative 
or absolute deficiency of iodine. Author’s Summary (A. Hellwig). 
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Pathologic Anatomy of the Malignant Goiter and, of the Thyroid 
Gland of Cretins. C. Wegelin, Transactions of the International Con- 
ference on Goiter, Bern, Switzerland, Aug. 24-27, 1927. Edited by Hans 
Huber, Bern, 1928. 

The malignant tumors of the thyroid gland are far more frequent in countries 
in which the goiter is endemic than in goiter-free regions. 

The epithelial forms of the malignant goiter may be designated as carcinoma 
from a biologic point of view. Their malignancy is chiefly evident by the forma- 
tion of metastasis. Histologically these neoplasms are often not ordinary cancers, 
but more differentiated and typically formed tumors which also always appear in 
the form of nodules. The highest degree of differentiation is reached by the 
metastasizing adenoma, a lesser one by the Langhans’ proliferating adenoma and 
the least degree by the simple carcinoma. There are transitions which unite all 
these forms. They metastasize only after invasion of the blood vessels especially 
of the capsular veins. The age of the patient must be considered as another 
important factor. 

The malignant epithelial neoplasm, as well as the sarcoma and hemangio- 
endothelioma, often originate in the nodules of old adenomas. 

The study of histogenesis thus shows a connection of the malignant tumors 
with the common endemic nodular goiter. Efficacious prophylaxis of the goiter 
will therefore be able to diminish the incidence of malignant goiter. 

Endemic cretinism is to be found only in districts in which goiter is endemic 
and in which the endemic has reached a high degree. 

The thyroid of the cretin contains, as a rule, adenomatous nodules which, 
however, vary greatly in size. Almost without exception, they are parenchymatous 
and contain little or no colloid. 

The structure of the thyroid tissue proper between the nodules shows char- 
acteristic changes, the epithelial cells undergoing a more or less severe degeneration. 
The colloid of the acini is scanty, chiefly basophil and the connective tissue is 
increased, forming a marked sclerosis. These changes are found in the highest 
degree in the atrophic thyroid glands of dwarf cretins. 

The degeneration of the epithelial tissue of the gland begins early in the cretin. 
His thyroid gland functions in an inferior way, although part of its functions may 
be taken over by the adenomas. 

The whole organism of the cretins is influenced by a hypothyroidism of different 
degree. The changes in the other organs show considerable resemblance or con- 
formity with the changes seen in congenital or acquired athyreosis. 

Regarding the etiology of endemic cretinism, external injuries of the thyroid 
gland, as well as hereditary factors, must be taken into account. The nature of 
the external factors is not yet known. The assumption that cretinism is a recur- 
rence to the type of the primitive human races is not proved. 

Author’s Summary (A. Hellwig). 

Anatomy of Goiter. L. Aschoff, Transactions of the International Con- 
ference on Goiter, Bern, Switzerland, Aug. 24-26, 1927. Edited by Hans 
Huber, Bern, 1928. 

In order to understand the morphologic and etiologic genesis of goiter it is 
necessary to grasp the fact that the biologic curve of the goitrous thyroid is 
parallel to that of the nongoitrous thyroid gland. The curve of the goitrous thyroid 
is, however, more elevated than the other. From the morphologic point of view, 
goiter is a real hyperplasia of the thyroid. 

In the curves of age incidence, there are several corresponding sharp rises 
to be noted, viz., the swelling or goiter of infancy, puberty and advanced age. 
In point of origin, they are to be distinguished as follows: (a) in the goiter 
of infancy, there is in addition to increased new formation a simultaneously increased 
moisture of the whole parenchyma. ( b ) The swelling or goiter of puberty is of 
chief importance, since on its degree essentially depends the intensity of the later 
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in older persons. Cystoscopic examination shows the mucous membrane studded 
with yellow-white, raised plaques, with a depression in the center, and sometimes 
ulceration in the later stages. Histologically, the plaques are made up of lympho- 
cytes and large round or angular cells, with small round nuclei, corresponding to 
fibroblasts, which are characteristic for the condition. There may also be iron- 
containing inclusion bodies. The condition has been variously regarded as a 
granuloma, the result of nonspecific infection, or of long-standing cystitis. The 

latter seemed to be the causative factor in this case. r> n t 

B. R. Lovett. 


Lipoma of the adiposum pararenale. L. Jaffe, Virchows Arch. f. path. Anat. 

266:801, 1928. 

Jaffe reports a case of lipofibrosarcoma, with necropsy observations, in which 
the tumor weighed 11.3 Kg. The condition originated in the body of fat behind 
and lateral to the kidneys. The tumor was bilateral, retroperitoneal on one side and 
intraperitoneal on the other. He found nine instances in the literature of tumors 
with a similar origin, some pure lipomas and some mixed with fibrous or 
myxomatous tissue. B R LovETT 


Complete Rupture of the Right Bronchus. S. I. Krinitzki, Virchows 
Arch. f. path. Anat. 266:815, 1928. 


A girl, aged 10 years, suffered a severe injury when a heavy wine cask fell on 
her chest. Twenty-one years" later, at autopsy, a complete rupture of the right 
main bronchus 3 cm. below the bifurcation was found. The right lung was com- 
pletely atelectatic, and, while the left showed marked tuberculosis, the right was 
entirely free from involvement. B R I ovett 


The Function of Lymphocytes. S. Bergel, Virchows Arch. f. path. Anat. 

266:820, 1928. 

The author states that lymphocytes have a lipolytic function, whereas leukocytes 
do not. Lipoid substances are seen to be taken up and digested by lymphocytes, 
which therefore are of greatest importance in tuberculous and syphilitic infections. 
There is no parallelism, however, between the number of lymphocytes and the 
lipase content of the blood. The lipase is specific for the antigen which calls 
it forth. R. Lovett. 


Certain Features of the Morphologic Pathology of Endemic Goiter. 
D. Marine, Transactions of the International Conference on Goiter, Bern, 
Switzerland, Aug. 24-27, 1927. Edited by Hans Huber, Bern, 1928. 

The cycle of morphologic changes in the thyroid is essentially the same in all 
animals and consists of hypertrophy and hyperplasia followed either by exhaustion 
atrophy (cretinism and myxedema) or by involution to the colloid or resting stage 
(recovery). Exhaustion atrophy occurs only in the severest grades of uncom- 
pensatory hyperplasia, while involution to colloid goiter is the usual termination 
of active hyperplasia. 

Of the numerous secondary changes that occur in goiter, the development of 
adenomatous nodules is most prominent in goiter in man. Struma nodosa is rarely 
seen in the lower animals. The belief is expressed, that these nodules arise from 
differentiated thyroid tissue during the late stages of compensatory hypertrophy 
because of different rates of growth. These nodules tend to repeat the same 
morphologic cycle as nonadenomatous tissue although somewhat modified. There 
is abundant evidence that these adenomatous growths can produce thyroxine. There 
is no evidence that true tumors can produce this substance. 

Thyroid hyperplasia (goiter) is a compensatory process dependent on a relative 
or absolute deficiency of iodine. Author’s Summary (A. Hellwig). 
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Pathologic Anatomy of the Malignant Goiter and, of tiie Thyroid 
Gland of Cretins. C. Wegelin, Transactions of the International Con- 
ference on Goiter, Bern, Switzerland, Aug. 24-27, 1927. Edited by Hans 
Huber, Bern, 1928. 

The malignant tumors of the thyroid gland are far more frequent in countries 
in which the goiter is endemic than in goiter-free regions. 

The epithelial forms of the malignant goiter may he designated as carcinoma 
from a biologic point of view. Their malignancy is chiefly evident by the forma- 
tion of metastasis. Histologically these neoplasms are often not ordinary cancers, 
but more differentiated and typically formed tumors which also always appear in 
the form of nodules. The highest degree of differentiation is reached by the 
metastasizing adenoma, a lesser one by the Langhans’ proliferating adenoma and 
the least degree by the simple carcinoma. There are transitions which unite all 
these forms. They metastasize only after invasion of the blood vessels especially 
of the capsular veins. The age of the patient must be considered as another 
important factor. 

The malignant epithelial neoplasm, as well as the sarcoma and hemangio- 
endothelioma, often originate in the nodules of old adenomas. 

The study of histogenesis thus shows a connection of the malignant tumors 
with the common endemic nodular goiter. Efficacious prophylaxis of the goiter 
will therefore be able to diminish the incidence of malignant goiter. 

Endemic cretinism is to be found only in districts in which goiter is endemic 
and in which the endemic has reached a high degree. 

The thyroid of the cretin contains, as a rule, adenomatous nodules which, 
however, vary greatly in size. Almost without exception, they are parenchymatous 
and contain little or no colloid. 

The structure of the thyroid tissue proper between the nodules shows char- 
acteristic changes, the epithelial cells undergoing a more or less severe degeneration. 
The colloid of the acini is scanty, chiefly basophil and the connective tissue is 
increased, forming a marked sclerosis. These changes arc found in the highest 
degree in the atrophic thyroid glands of dwarf cretins. 

The degeneration of the epithelial tissue of the gland begins early in the cretin. 
His thyroid gland functions in an inferior way, although part of its functions may 
be taken over by the adenomas. 

The whole organism of the cretins is influenced by a hypothyroidism of different 
degree. The changes in the other organs show considerable resemblance or con- 
formity with the changes seen in congenital or acquired athyreosis. 

Regarding the etiology of endemic cretinism, external injuries of the thyroid 
gland, as well as hereditary factors, must be taken into account. The nature of 
the external factors is not yet known. The assumption that cretinism is a recur- 
rence to the type of the primitive human races is not proved. 

Author’s Summary (A. Hellwig). 

Anatomy of Goiter. L. Aschoff, Transactions of the International Con- 
ference on Goiter, Bern, Switzerland, Aug. 24-26, 1927. Edited by Hans 
Huber, Bern, 1928. 

In order to understand the morphologic and etiologic genesis of goiter it is 
necessary to grasp the fact that the biologic curve of the goitrous thyroid is 
parallel to that of the nongoitrous thyroid gland. The curve of the goitrous thyroid 
is, however, more elevated than the other. From the morphologic point of view, 
goiter is a real hyperplasia of the thyroid. 

In the curves of age incidence, there are several corresponding sharp rises 
to be noted, viz., the swelling or goiter of infancy, puberty and advanced age. 
In point of origin, they are to be distinguished as follows : (a) in the goiter 

of infancy, there is in addition to increased new formation a simultaneously increased 
moisture of the whole parenchyma. ( b ) The swelling or goiter of puberty is of 
chief importance, since on its degree essentially depends the intensity of the later 
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developed adenoma, (c) In advanced age, a retrogression of the proliferating 
goiter of goiter may come to pass. 

The biologic curve of the thyroid, goitrous or otherwise, is deformed bj r the 
development of the so-called adenomas. The germ of them occurs in all thyroids. 
In districts in which goiter seldom occurs they develop slowly and only to a 
certain size, in goitrous countries much faster and on occasion up to the size 
of a child’s head or even larger. This intensified development of the tumors, the 
so-called struma nodosa, depends especially on the enhanced metabolism of the 
goitrous thyroids. 

In point of histologic origin, the adenomas present either an unphysiologic 
growth with immature (parenchymatous' goiter) or riper stages (colloid goiter). 
According to the type of involution to which these tumors generally tend, the names 
of fibrous, calcified, hemorrhagic, cystic goiter are given. The nodular goiter 
originates commonly at or after puberty. 

The question of etiology must be considered with that of the source of the 
general increase in weight of the thyroid in goitrous regions. Comparative 
histology supports the view that here an exogenous factor encountered in the 
surroundings is at fault, which leads to enhanced physiologic growth. According 
to chemical analysis of goitrous and nongoitrous thyroids, it must be assumed 
that the thyroid as a whole is continually striving for certain iodine content. When 
the supply is deficient, the absorbent surface of the thyroid increases through further 
growth of the parenchyma. Conformably thereto the percentage of iodine content 
is similar in the goitrous thyroid. Experiment indicates that it is not simply 
iodine deficiency which comes into play, but disturbed equilbrium between iodine 
and other substances. 

The question of the periodic swelling or increase in size of the thyroid (that 
of pregnancy, infancy, puberty, advanced age and their respective forms of goiter) 
is independent from that of the goitrous swelling. Here factors at once endogenous 
and plrysiologic — among them perhaps an insufficiency of iodine metabolism or 
disturbances of iodine equilibrium connected with growth — have to be reckoned 
with. 

A sharp distinction must be drawn between endemic goiter and the thyroid of 
exophthalmic goiter. In this case the causative factor is endogenous and, in 
contrast to the swelling mentioned, pathologic. Simultaneous diseases of the 
thymus, suprarenal glands and lymphatic system warrant the conclusion that this 
cause attacks the nervous system and not the thyroid. The thyroid in cases of 
exophthalmic goiter is characterized by a special hyperplasia in the interior 
of the individual follicles. Intermediate stages occur between the hyperplasia in 
exophthalmic goiter and the parenchymatous goiter. 

In contrast to the thyroid of exophthalmic goiter which shows marked sjmiptoms 
of hyperthyroidism, in the goitrous thyroid it shows rather the picture of hypo- 
thyroidism in all stages down to complete cretinism. Only in a few cases does 
goiter exhibit hyperthyroidism ; such are usually late forms of the goiter of puberty 
or so-called toxic adenoma. 


Provided no signs of cretinism occur, endemic goiter displays no secondary 
influence on other systems. Goitrous heart, implying that the heart muscle is 
damaged by thyroidal toxins or bacterial toxins, is, according to morphologic 
evidence, nonexistent. Author’s Summary (A. Hell wig). 


Pathologic Chemistry and Physics 

Lipid Studies in Xanthoma. U. J. Wile, H. C. Eckstein and A. C. Curtis, 
Arch. Dermat. & Syph. 19:35, 1929. 

There is an excess of fatty substances other than cholesterol in the lesions of 
xanthoma. The cholesterol amounts to only 16 per cent of the entire content of 
lipids and only 2 per cent of the content of solids. Xanthoma frequently occurs 
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without cholesteremia. Xanthoma is not due primarily to cholesterol, for this 
substance occurs in the lesions in a normal value, whereas the other lipids are 
in increased amounts. The high cholesterol content of the blood in the lipemia of 
diabetes is an associated factor in the disordered fat metabolism and not the 
primary cause of xanthoma. In the absence of diabetes, marked increases in the 
alimentary fat do not appear to influence the formation or growth of xanthoma 
lesions. Apparently, the best treatment for xanthoma, with or without glycosuria, 
is a restricted diet as with obesity. Authors’ Summary. 

The Reaction of the Bi.ood in Cancer. H. Miu.et, J. Biol. Chcm. 82:263, 

1929. 

The hydrogen ion concentration of the blood in persons with cancer appears 
to be within the normal range. Arthur Locke 

Effect of Disease on the Lipid Distribution in Human Liver Tissue. 

E. R. Theis, J. Biol. Chem. 82:327, 1929. 

Normal liver tissue in man has a phospholipid neutral-fat ratio of approxi- 
mately 3/2. This ratio becomes progressively decreased during the advance of 
pneumonia, tuberculosis and fatty degeneration. Arthur Locke 

Relation of Chromatin to Hemoglobin and Bilirubin. Herman H. 

Riecker, J. Exper. Med. 49:937, 1929. 

Attention is directed to the diversity of opinion among investigators regarding 
the site and the manner of the formation of hemoglobin in the body, and its 
relation to bile pigment metabolism. It is probable that, in forming new hypotheses 
on this subject, the earlier work of A. B. Macallum on the relation of chromatin 
to the formation of hemoglobin has not received sufficient consideration. It has 
been shown by means of microchemical stains of the bone-marrow cells for iron, 
that the iron content of the hematoblast is increased during the rapid production 
of hemoglobin in simple anemia. This fact is compatible with the work of Macal- 
lum, who believed that hemoglobin is derived from the chromatin of the hemoblast. 
It does not support a theory that hemoglobin is formed as a part of a circulating 
pigment. It is suggested that bilirubin is derived from the chromatin of body 
cells through the intermediary stages of the respiratory pigments, hemoglobin and 
cytochrome, from erythrocytes and other cells, respectively. 

Author’s Summary. 

Physiologic Chemistry of Senescence of Tissues (Cornea). M. Burger 

and G. Schlomka, Ztschr. f. d. ges. exper. Med. 61:465, 1928. 

Previous contributions dealt with chemical changes in cartilage and lens during 
senescence. The main changes found were diminution of water content and depo- 
sition of cholesterol, calcium and other substances. Similar results were obtained 
in examination of the cornea in cattle. There was demonstrated a progressive 
diminution of the water content and a corresponding increase 'of dry substance. 
The nitrogen content of the dry substance was decreased, the cholesterol content 
increased. The authors believe that the formation of arcus senilis is determined 
primarily by condensation of the tissue (diminution of water content) and 
secondarily by deposition of cholesterol and lipoids. This view is opposed to that 
of Verse and his collaborators, who regard the formation of arcus senilis primarily 

as an expression of disturbed cholesterol metabolism. „ T 

Balduin Lucre. 


The Potassium, Calcium and Magnesium Contents of Cerebrospinal 
Fluid. Bela Eisler, Ztschr. f. d. ges. exper. Med. 61:549, 1928. 

The potassium, calcium and magnesium contents in the cerebrospinal fluid and 
their relative ratios were determined for 154 patients. In the acute, purulent forms 
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of meningitis (twenty-nine cases), little change was found in the amounts of 
potassium and calcium, but the amount of magnesium was increased several fold. 
In tuberculous meningitis (fifteen cases) there was an increase of potassium to 
from 15 to 20 per cent above the normal, and a diminution of calcium. No 
changes were found in twenty-eight cases of serous meningitis. There were no 
constant changes in thirty-eight cases of cerebrospinal syphilis. In two cases' 
of paresis there occurred an increase of potassium and magnesium, and a decrease 
of calcium after treatment with malarial parasites. In patients with tetany and 
spasmophilia, the calcium was particularly low. g vlduin Lucre 


Relations of Blood Pressure, Blood Volume and Size of Heart. 

Alfred Behrens and Walter Lampe, Ztschr. f. d. ges. exper. Med. 
61:651, 1928. 

From clinical and roentgenologic observations, it is apparent that the size of 
the heart depends to a certain degree on the blood volume. Thus, in nearly 
exsanguinated patients (hemorrhage from gastric ulcer), the cardiac shadow 
increased in size as the general condition improved ; this change in cardiac size 
cannot be explained as hypertrophy. The interrelation of blood pressure, blood 
volume and size of heart was investigated experimentally in dogs and rabbits. 
In these animals, a diminution of the blood volume (through venesection) led to a 
reduction in the size of the cardiac shadow and to a lowering of the blood pressure. 
A return to the normal could immediately be brought about by an intravenous 
injection of colloidal solutions, such as acacia. A sudden increase of blood volume 
was obtained by the rapid intravenous injection of 20 per cent acacia and similar 
solutions; this led to an increase of cardiac size and a rise in blood pressure. 

Gradual injection of fluid did not alter blood pressure or cardiac size. 

Balduin Lucre. 


Postmortem Acidity of the Blood. Otto Gsell, Ztschr. f.- d. ges. exper. 

Med. 63:18, 1928. 

Electrometric determinations of pa were made on the blood obtained post 
mortem from a series of patients and laboratory animals. It was found that a 
definite decrease of pa occurs after death. The greatest increase in acidity takes 
place in the first hour after death; after from three to four hours, a maximum 
is generally reached at which the pa is approximately 1 less than it was imme- 
diately before death. Corresponding changes in the hydrogen ion concentration 
are to be found in the various organs. The changes in the blood are due to 
diffusion of acid from the various organs. The pa decrease in the first hour after 
death is to be attributed to the anoxybiotic phase of carbohydrate metabolism, 
which continues for a short while after death, and hence represents the final 
expression of vital processes. Rigor mortis, postmortem clotting of blood and 
possibly the clouding of the parenchymatous tissues are the sequels of postmortem 
acidity. From about the fourth to the sixth hour after death, the hydrogen ion 
concentration of the blood undergoes no constant change; there is sometimes a 
shift toward the alkaline, at other times a shift toward the acid region. These 
fluctuations are determined by autolytic processes. It follows that pn determina- 
tions made three or four hours after death will not give constant results. 

Balduin Lucre. 


Pathology of Blood Proteins. G. von Farras, Ztschr. f. d. ges. exper. Med. 

63:64, 1928. 

Total plasma protein was determined by Kjeldahl’s method; the relative pro- 
portions of the fractions (albumin, globulin, fibrinogen) were estimated by nephelo- 
metric methods. The author emphasizes that marked fluctuations may occur even 
during health. He gives a table to show the variations observed in healthy adults 
(number of persons examined is not stated) : total protein, from 6.1 8.7 Gm. 
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per cent; albumin, from 3.6 to 5.5 Gm. ; globulin, from 1.4 to 3.9 Gm. ; fibrinogen, 
from 0.2 to 0.3 Gm. Two examples of diurnal variation are given, showing slight 
fluctuations of the various values. In patients with compensated cardiac disease, 
normal levels were found. In those with decompensated cardiac disease with edema 
there was reduction in the total amount of protein (total protein, 5.87 Gm. ; albumin, 
3.4 Gm. ; globulin, 2.22 Gm. ; fibrinogen, 0.53 Gm.). In cases of nephrosis there 
was the usual reduction of total protein with an absolute reduction in albumin, 
and an increase in globulin and fibrinogen. In some cases of cachexia (a case of 
severe tuberculosis is given as an example), the total protein may be increased 
to over 10 Gm. per cent. 

In cases of hypertension of nephrogenic origin (nephrosclerosis) there was an 
increase in total protein due to increase in the albumin fraction. 

After injection of antigens there occurred an increase in total protein, due, 
mainly, to an increase in the globulin and fibrinogen fractions. Similar results 
were obtained after intramuscular injections of sulphur. Balduin Lucre 


Physiologic Chemistry of Senescence of Tissues (Skin). M. Burger 
and G. Schlomka, Ztschr. f. d. ges. exper. Med. 63:105, 1928. 


Previous studies dealt with “bradytrophic” tissues, i.e., tissues (cartilage, lens, 
cornea) not possessing an independent blood supply and nourished by diffusion of 
fluids from adjacent tissues. The changes developing with age in such tissues 
were, primarily, a condensation, as evidenced by decrease of water content, and, 
secondarily, depositions of cholesterol, calcium, etc. The present study was under- 
taken in order to determine a possible chemical difference in a tissue having a rich 
blood supply, the skin. The material was removed from the upper thoracic region 
within twenty-four hours post mortem and the subcutaneous tissue was carefully 
dissected off. The water, nitrogen and cholesterol contents were determined. The 
water content was found to decrease with age; the nitrogen content showed but 
slight changes and the cholesterol content a definite and gradual decrease. This 
diminution of cholesterol is in striking contrast with the results obtained in the 


examination of cartilage, cornea and lens. 


Balduin Lucre. 


The Iodine Content of Human Organs. Bruno Buciiiiolz, Ztschr. f. d. 
ges. exper. Med. 63:188, 1928. 


Extensive tables are given showing the results obtained by other investigators, 
a's well as by the author. All tissues in man contain iodine, but there is no 
constant level of the iodine in the different organs, except possibly in the thyroid 
gland. The iodine of the thyroid gland constitutes from about % to % of the 
total iodine of the body. All glands of internal secretion contain a higher level 
of iodine than the other organs ; this is particularly true of the ovaries and the 
suprarenal glands. There appears to be a definite relation between the iodine 


content and the functioning of organs of internal secretion; thus the ovary after 


the menopause practically loses its iodine content. 


Balduin Lucre. 


Physicochemical Changes of the Blood and Histologic Changes in the 
Kidney in Experimental Nephritis. N. Ishiyama, Ztschr. f d °es 
exper. Med. 63:699, 1928. 

Determinations were made of the total serum protein and the protein fractions 
of the nonprotein nitrogen, and of the sedimentation rates of erythrocytes in a 
series, of normal rabbits, as well as rabbits fed on a diet high in protein (a mixture 
of soja beans and a vegetable protein preparation called “legmon”). The daily 
amount of protein ingested by each animal over a period of from thirty-three to 
sixty-seven days was from 26.7 to 35.6 Gm. Normal values are given for ten 
adult male, and an equal number of female, healthy rabbits. (The values stated 
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include total serum protein, fibrinogen, euglobin, pseudoglobulin, globulin, albumin, 
nonprotein nitrogen and the sedimentation rates of the erythrocytes.) 

• No differences were found between the sexes, in contrast with the definite 
difference that is normally present in man. Histologically, the kidneys of the 
animals disclosed the following changes : hypertrophy and hyperemia of the 
glomeruli, atrophy of convoluted tubules and overgrowth of stroma (details are 
not stated). The urinary changes consisted of a diminution of urinary output, a 
slight albuminuria and, in some animals, a slight increase of nonprotein nitrogen. 
There was also an indefinite increase in total serum protein. No important changes 
were observed in the sedimentation rates of erythrocytes. 

Balduin Lucre. 

Effect of Histamine Shock on Blood Calcium and Potassium in Dogs. 
Gustav Kuschinsky, Ztschr. f. d. ges. exper. Med. 64:563, 1926. 

During histamine shock, the potassium was found greatly increased in plasma, 
or serum ; it was less markedly increased in whole blood. The calcium was 
increased in plasma and serum, but sometimes decreased in whole blood. These 
results correspond to changes observed in anaphylactic shock. 

Balduin Lucre. 

■Catalase Content of the Blood from Different Capillary Regions. 
F. von Kruger, Ztschr. f. d. ges. exper. Med. 64:680, 1927. 

The catalase number of the blood was determined for adults and two boys by 
the micromethod of Bach and Zubkowa ( Biochem . Ztschr. 125:283, 1921). Blood 
from the lobe of the ear and from the tip of the finger had the same catalase 
content. Normally, the catalase number varied directly with the number of 
erythrocytes. The catalase index (catalase number divided by numbers of erythro- 
cytes in millions per cent) of normal persons fluctuates within narrow limits 
(2.8 to 3.8) ; the mean value at 20 C. is 3.2. For a given person, the catalase 
index, under physiologic conditions, represents a constant. The results obtained 
are contrary to those of Bischoff (Arch. {. Kindcrli. 82:189, 1927), who reported 
considerable variations of the catalase content of the blood from different capillary 
regions. The present author attributes these variations to errors of method. 

Balduin Lucre. 

The Reaction of Cells and Tissues. Helmut Petow and Erich Witt- 
kower, Ztschr. f. d. ges. exper. Med. 64:736, 1929. 

Mice and guinea-pigs received repeated subcutaneous or intraperitoneal injec- 
tions of various indicators (neutral red, phenol red, brom-thymol blue, brom- 
cresol purple, methyl red, alizarin, brom-phenol blue). The animals were killed 
thirty minutes after the final injection and the various organs were examined 
grossly, as well as microscopically, in free-hand or frozen sections and teased 
preparations. The cells exhibited changes in color within a few minutes after 
the preparations were made in the sense that the colors appeared turbid so that 
shades and tints could not be correctly estimated. Certain dyes, especially alizarin, 
remained unchanged after treatment of the tissue with formaldehyde, thus per- 
mitting the fixation of tissues prior to examination. This article is not suitable 
for abstracting because of the extensive details on the staining reactions obtained 
by different indicators and in different cells. However, it contains a wealth of 
information for those working with vital dyes. In agreement with the results 
obtained by Miss Schmidtmann (previously abstracted in the Archives), the fin 
of most cells was found to lie between 6.5 and 7. In the kidney, the fin of the 
cortical cells was fairly constant at about 6.7. while the reaction of the medullary 
cells varied greatly. An excellent bibliography is appended to this paper. 

Balduin Lucre. 
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Microbiology and Parasitology 

Typhoid Infection by Rectum. C. R. Heney, Am. J. Pub. Health 19:166, 
1929. 

Thirteen cases of typhoid fever are reported as resulting from the use of a 
rectal drip apparatus without proper sterilization. The original source was a 
patient who developed typhoid fever on the fourteenth day after admission. 

Pneumococci Hitherto Called Group IV. Georgia Cooper, Marguerite 
Edwards and Carolyn Rosenstein, J. Exper. Med. 49:461, 1929. 

The pneumococci hitherto known as group IV have been separated into ten 
types which have been designated by Roman numerals from IV to XIII. These 
have been correlated as far as possible with the types described by others. The 
prevalence and mortality of cases due to each type have been estimated in the 
limited number of cases studied. Laboratory tests indicated that therapeutic anti- 
serums for types I, II and III have little protective power against the recently 
separated types. Monovalent antiserums of high agglutinative and protective power 
were prepared in rabbits for each type. Several monovalent antiserums, each 
specific for a type, which are suitable for agglutination and experimental therapeutic 
use, have been obtained by immunizing horses. An antiserum prepared for one 
type had little crossprotective power against other types. A study of the possibility 
of preparing a suitable refined and concentrated polyvalent antiserum has been 

^ eglin ‘ Authors’ Summary. 


Lactase and Lipase of the Colon Bacillus. Louis Lowenstein, William 
L. Fleming and James M. Neill, J. Exper. Med. 49:475, 1929. 


Colon bacilli possess endocellular heat-labile lactase and lipase enzymes which 
remain operative in sterile filtered solutions of the intracellular substances obtained 
through physical disintegration of the bacillary bodies. The demonstration of the 
lactase and detection of the hexose products of its action constitute experimental 
evidence that hydrolysis of the disaccharide is the first step in the fermentation 
of ‘lactose by colon bacilli. Authors’ Summary. 


Observations on the Oxidation-Reduction Properties of Sterile Bac- 
teriological Media. Rene Dubos, J. Exper. Med. 49:507, 1929. 

Sterile plain broth contains an active oxidation-reduction system, the char- 
acteristics of which have been analyzed. Intensity factor : Under petrolatum seal, 
the lot of broth used in these experiments reaches a reduction potential correspond- 
ing to reduced indigo disulphonate (rH = 10). All the indicators with a more 
positive E'o are reduced, the others are not affected. It seems probably that fresh 
broth, which has not undergone oxidation by molecular oxygen, would give a higher 
reduction potential. Capacity factor: The maximum amounts of different indi- 
cators that can be reduced correspond to equimolecular concentrations. This seems 
to indicate either (a) that the broth does not contain several “independent” reducing 
systems (at least in appreciable amounts), or ( b ) that these hypothetic “inde- 
pendent” systems all have about the same reduction potential. Time factor: 
The different indicators of oxidation-reduction potentials are reduced in the order 
of the electromotive series. Nature of the system: The system seems to be 
reversible (this not excluding the possibility of irreversible autoxidations) and 
does not appear to be of the nature of a sugar. The relation of these phenomena 
to the cultivation of different species of bacteria will be reported later. 

Author’s Summary. 
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Non-Hemolytic Streptococci and Acute Rheumatic Fever. Robert N. 
Nye and David Seegal, J. Exper. Med. 49:539, 1929. 

Blood cultures from twenty-five cases of acute rheumatic fever were negative 
for nonhemolytic streptococci of both the alpha and gamma types. Nonhemolytic 
(gamma type) streptococci were frequently recovered from the throats of patients 
with this disease. Similar organisms were recovered just as frequently from 
the throats of normal persons. Although these nonhemolytic streptococci were 
morphologically and culturally identical, not only among themselves, but also when 
compared with stock Small and Birkhaug strains, all, including the latter, have 
failed to show any noteworthy degree of homogeneity. Representative strains of 
these streptococci have proved to be relatively nonpathogenic for rabbits following 
intravenous injection. These organisms, with a few exceptions, have failed to 
produce soluble skin-reacting toxins comparable to Birkhaug’s standard test toxin. 
The foregoing facts seem to invalidate the assumption that any of these non- 
hemolytic streptococci play a specific role in the etiology of acute rheumatic fever. 

Authors’ Summary. 

The Initiation of Growth of Certain Facultative Anaerobes as Related 
to Oxidation-Reduction Processes in the Medium. Rene Dubos, 
J. Exper. Med. 49:559, 1929. 

The growth of many pathogenic organisms in plain meat infusion broth is 
possible only when a large inoculum is used. This requirement is much less strict 
when the broth cultures are incubated under anaerobic conditions, in fresh mediums 
recently boiled or autoclaved, in fresh mediums reduced by means of hydrogen, 
or to which small amounts of cysteine or of blood have been added. It is sug- 
gested that this can be accounted for by assuming that the bacterial species under 
consideration can multiply only in mediums the oxidation potential of which is 
below a critical value. The favorable growth conditions obtained by the procedures 
already enumerated may be attributed to the establishment of a proper reduction 
potential in the medium; the same result is obtained by using a large inoculum, 
owing to the reducing properties of bacterial cells. Author’s Summary. 

The Relation of the Bacteriostatic Action of Certain Dyes to 
Oxidation-Reduction Processes. Rene Dubos, J. Exper. Med. 49:575, 
1929. 

Oxidized indophenols and methylene blue (methylthionine chloride, U. S. P.) 
are bacteriostatic for pneumococcus and hemolytic streptococci of human and bovine 
origin, while the indigoes, malachite green and litmus are not toxic. 2-chloroindo- 
phenol, the most positive of the indicators of oxidation-reduction potentials used, 
is also the only one to have a bacteriostatic action on cheese strains of Strepto- 
coccus liemolyticus. Methylene blue and the indophenols are no longer bacteriostatic 
when present in a reduced form in a medium capable of maintaining them in 
such a condition. A comparison of these results with the growth in plain broth 
of the organisms studied suggests that the “inhibiting” dyes “poise” the medium 
at an oxidation potential outside the range in which the inhibited organisms can 
grow. The validity of this hypothesis is discussed. The significance of these 
observations for the use of dyes in therapeutics is considered. 

Author’s Summary. 

Toxic Substances of Bacillus Typhosus. Gregory Siiwartzman, J. Exper. 
Med. 49:593, 1929. 

It is shown in this paper that homologous immune serums are able to neutralize 
the B. typhosus skin-preparatory factors. The neutralization experiments were 
performed on a large number of rabbits, at least ten rabbits which showed positive 
control reactions being used for the titration of each serum. The rabbits into 
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which the mixtures of B. typhosus culture filtrates with immune serums were 
injected can be divided into the following categories; those showing complete 
neutralization in highest dilutions (HN), those showing complete neutralization 
only in lower dilutions (LN) and those showing no neutralization (NN). the 
results indicate that the potency of a given serum as measured by the method 
already outlined has a direct relation to the reactions obtained in these groups of 
rabbits. For practical purposes, the highest dilution of the serum which gives 
complete neutralization of the B. typhosus skin-preparatory factors (HN titer) 
may be taken as the actual titer of the serum as expressed in terms of their 
neutralization. The occurrence of a phenomenon suggestive of the prozone reaction 
is demonstrated. It also appears that the filtrates possess an antigenicity equal 
to that of dead and live bacteria. The studies on normal serums bring out the 
fact that normal serums fail to neutralize the B. typhosus skin-preparatory factors 
unless agglutinins can be demonstrated for B. typhosus. No normal serums have 
thus far been obtained which neutralized the skin-preparatory factors yet con- 
tained no B. typhosus agglutinins, but there were serums which contained these 
agglutinins but failed to neutralize the skin-preparatory factors. Some of the 
normal animals whose serums failed to neutralize the skin-preparatory factors 
were subsequently injected with B. typhosus culture filtrate and responded with 
neutralizing serums of high titer. Several heterologous serums were also inves- 
tigated, namely, scarlet fever, erysipelas, Shiga bacillus, Flexner bacillus, Mount 
Desert bacillus, B. coli and B. avicida. These did not neutralize the B. typhosus 
skin-preparatory factors. On the other hand paratyphosus A and B serums pro- 
duced neutralization in various proportions. And the rabbits into which the serum- 
filtrate mixtures were injected could also be divided according to the results 
obtained into the same three groups as those with B. typhosus serums. It is not 
known yet whether this neutralization is a group reaction or whether the skin- 
preparatory factors are identical with those of B. typhosus. It would appear from 
these studies that a method is available for the quantitative titration of substances 
in the serum which neutralize the skin-preparatory factors of local skin reactivity 
to B. typhosus culture-filtrates. It should be emphasized that it is possible to 
control the individual susceptibility of rabbits to this phenomenon. The method 
should permit of considerable accuracy in the quantitative titration of the neutral- 
izing properties of a serum when a standardized procedure is developed. Experi- 
ments are under way to determine whether the method can be applied to the 
preparation of therapeutic serums. Work is also in progress to determine the 
effect of specific antiserums on B. typhosus skin-reacting factors introduced by 
the intravenous route. . 

Author s Summary. 

Transmission of Fowl-Pox by Mosquitoes. I. J. Kligler, R. S. Mucken- 
fuss and T. M. Rivers, J. Exper. Med. 49:649, 1929. 

Culc.v and A'cdcs mosquitoes are capable of transmitting fowlpox from diseased 
to healthy susceptible chickens. The mosquitoes remain infectious for at least 
fourteen days following a meal on diseased fowls. . , „ 

Authors Summary. 

Herpes Encephalitis in Cebus Monkeys. Hans Zinsser, T Exper Med 
49:661, 1929. 

Herpes virus, which ordinarily produces in Cebus olivaccus monkeys an acutely 
fatal encephalitis closely resembling in time, symptoms and pathology the acute, 

herpetic disease of rabbits, may — in more resistant individual monkeys lead to 

a more prolonged malady which, while unquestionably produced with herpes virus 
simulates with considerable accuracy the human disease of acute encephalitis in 
symptoms, in course and in pathologic changes. 

Author’s Summary. 
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A Strain of Bacillus Abortus from Swine. Theobald Smith, J. Exper. 
Med. 49:671, 1929. 

The outbreak of infectious abortion in swine, probably the first reported from 
the eastern United States, was associated with a strain of Bacillus abortus growing 
rapidly on ordinary nutrient agar slopes without seal and presenting certain slight 
pathologic deviations from the bovine form of disease in guinea-pigs such as the 
occurrence of necrotic, suppurating foci in spleen and lymph nodes. Agglutination 
tests, comprising both cross-agglutination and absorption procedures, failed to dis- 
tinguish the strain from the bovine type. The gross appearance of the fetuses 
from this outbreak was normal. The shreds of placentas obtainable indicated 
slight erosion of the chorionic epithelium and some exudation. The specific bacilli 
were widely disseminated in the tissues of the fetuses. The pathogenic action of 
this swine strain on guinea-pigs was evidently much feebler than that of most 
earlier swine strains as reported and it approached more closely that of bovine 
strains. The culture fed to a pregnant sow failed to produce abortion, possibly 
because of the advanced stage of pregnancy. The organism was not recovered 
from the uterus but was found in the sow’s milk. Author’s Summary. 

Differentiation Between Some Toxic Substances in Anaerobically 
Produced Autolysates of Pneumococci (Types I and II). Julia T. 
Parker, J. Exper. Med. 49:695, 1929. 

The necrotizing and lung-toxic principles present in certain anaerobically pre- 
pared autolysates of pneumococcus types I and II are similar in respect to extreme 
sensitiveness to heat and to oxidation, and to their ability to be neutralized by the 
same anti-autolysate serums. These two poisons differ, however, in their ability 
to be adsorbed or inactivated by red cells; the lung-toxic principle being adsorbed 
or inactivated by such procedure while the necrotizing principle is not. Since 
pneumococcus hemotoxin is present in the anaerobic autolysates and is also adsorbed 
by red cells, it seemed possible that it was this substance in the autolysates which 
caused the diffuse lesions in the lungs and death of guinea-pigs. Plowever, it was 
found that the intratracheal injection of pneumococcus hemotoxin prepared by the 
method of Avery and Neill only occasionally produced the characterictic reaction 
caused by the intratracheal injection of the anaerobic autolysates. From these 
experiments, we believe, therefore, that the necrotizing and lung-toxic principles, 
and probably the pneumococcus hemotoxin also, are all separate entities in the 
anaerobically produced autolysates described. Author’s Summary. 

Survival of the Virus of Poliomyelitis for Eight Years in Glycerol. 
C. P. Rhoads, J. Exper. Med. 49:701, 1929. 

An instance of successful inoculation of poliomyelitis virus after preservation 
for eight years in 50 per cent glycerol is reported. The virulence of the material 
injected remained essentially unchanged during this period. The fact that polio- 
myelitis virus will survive in glycerol for so great a period may be taken as further 
indication of the improbability of streptococci as the inciting organisms. Polio- 
myelitis virus would seem to vary in its resistance to glycerolation. The remarkable 
persistence of active virus outside of the body may have a bearing on the epidemiol- 
ogy of poliomyelitis. Author’s Summary. 

Septic Sore Throat in 1928 in Massachusetts: Epidemiology. Herbert 
L. Lombard, J. Prev. Med. 3:81, 1929. 

There were between 925 and 975 cases and 48 known deaths in the epidemic 
of sore throat in “IC,” Massachusetts, in July, 1928. The attack rate was 221 
cases per thousand inhabitants; the death rate was 9.6 per thousand inhabitants. 
The epidemic was caused by the transmission, through raw milk, of hemolytic 
streptococci from the infected udder of a cow. The method by which the cow 
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was infected is unknown, although some evidence points toward a milk handler 
who was sick. Among the regular users of the infected milk the attack was 
greater in females than in males, but it shows no significant differences in the 
various age groups. The incubation period of the disease averaged two days. Over 
90 per cent of the cases occurred within an interval of two weeks. Contact probably 
was responsible for less than 5 per cent of the total cases, but it is impossible to 
establish this definitely. Author’s Summary. 

The Incubation Period of Poliomyelitis. W. Lloyd Aycock and Eliot 
H. Luther, J. Prev. Med. 3:103, 1929. 

Data bearing on the incubation period of poliomyelitis have been collected 
from the following sources: milk-borne outbreaks; cases following tonsillectomy; 
isolated groups of cases in the same locality where contact could not be traced; 
cases in which a single known contact occurred; certain instances of multiple 
cases in families in which the individuals had separated before the onset of the 
disease; and an analysis of all cases observed in 1928 in Massachusetts, with 
known contact, in which an interval of separation had occurred prior to onset. In 
all cases in which the time of exposure can be set within narrow limits the apparent 
incubation falls within a period of from six to twenty days. In all cases in which 
the last exposure occurred less than six days preceding onset of the secondary 
case, the duration of exposure is such that the incubation period could likewise 
have fallen within these limits. In none of the observations reported in this paper 
was the incubation period necessarily shorter than six days. In some of these 
observations there is evidence that the infectious period of the disease may extend 
from the fourteenth day preceding the onset of symptoms to at least the fifth day 
of the disease. The incubation period observed in the experimental disease in 
monkeys following inoculation of fully active virus was most often six or seven 
days, but varied from four to fifteen days. Longer incubation periods were observed 
following inoculation of modified virus. Authors’ Summary. 

The Transfer of Tuberculosis by Dust and Other Agents. A. Evelyn 
Augustine, J. Prev. Med. 3:121, 1929. 

The evidence that has been collected suggests that the demonstration of virulent 
tubercle bacilli in dust collected from the rooms or clothing of patients with open 
tuberculosis may be used as a measure of the danger to which those in contact 
with the patient are subjected. Dust from the rooms or clothing of patients who 
keep themselves clean contain tubercle bacilli much less frequently than dust from 
uncleanly homes and people. Tubercle bacilli are recovered more frequently from 
the rooms of women than of men with open tuberculosis, and less frequently 
from the clothing of women than of men. These relations may be explained by 
the greater personal cleanliness of women and their inability, when ill, to keep 
their houses clean. Tubercle bacilli are recovered more frequently from the homes 
and clothing of colored than of white patients. The number of tubercle bacilli 
in the sputum of the patient is a factor in determining the presence or absence of 
tubercle bacilli in surrounding dust. . , „ 

Author’s Summary. 

“Food Poisoning” Produced in Monkeys by Feeding Living Salmonella 
• Cultures. G. M. Dack, E. O. Jordan and W. L. Wood T Prev Med 
3:153, 1929. 

Rhesus monkeys fed with living cells of two strains of the Salmonella group 
manifested definite and characteristic signs of “food poisoning": watery diarrhea 
and general malaise with, in some cases, loss of appetite. Recovery was prompt 
and apparently complete; the specific bacilli were not found in the blood stream 
A second attack could be produced in the same animal after a short interval 
Monkeys fed with equivalent heat-killed portions of the same suspension showed 
no symptoms. Likewise, feeding with living cells of Proteus and B. coli failed 
to produce any noticeable effect. 

Authors’ Summary. 
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The Pathogenicity of Morgan’s Bacillus. Leon C. Havens and Catherine 
Ridgway, J. Prev. Med. 3:159, 1929. 


A group of thirteen cases, presenting clinical symptoms in common, has been 
described. Evidence is presented pointing to Morgan’s bacillus as the etiologic 

agent ‘ Authors’ Summary. 


Thermo-Labile Streptococcal Toxin with Cytolytic Effect on Leuco- 
cytes. Hilda A. Channon and J. W. McLeod, J. Path. & Bact. 32:283, 
1929. 


The older work on streptococcal toxin in which the general toxic effects of 
actively hemolytic filtrates are described has been repeated and confirmed. A 
thermolabile toxin which has a marked lytic action on leukocytes is present in such 
filtrates when 8 to 10 hour serum broth cultures of actively hemolytic streptococci 
are used. It is this toxin rather than the thermostable skin toxin which is in all 
probability responsible for the marked invasive activities of the streptococcus in the 
animal body. No evidence has been obtained in these investigations to show that 
the cytolytic effects on red cells and leukocytes are due to distinct toxins. It 
is quite possible that the action on the leukocytes is evident only when the hemolysin 
acts in high concentrations. Authors’ Summary. 


The Effect of Gold Preparations on Relapsing Fever. G. Steiner and 
V. Fischl, Klin. Wchnschr. 8:582, 1929. 

The chemotherapeutic index of the disodium salt of 4-sulphonethylamino-2- 
goldmercaptobenzosulphonic acid and A69 in experimental infections of rats with 
African relapsing fever is considerably higher than that of neoarsphenamine. With 
prophylactic doses, the former preparation causes, in contrast with the hitherto 
known prophylactic ineffective gold preparations, a temporary suppression or 
attenuation of the infection. During the immune period it is possible with this 
preparation and A69, to destroy the spirochetes persistent in the central nervous 
system, while arsphenamine and its derivatives have no effect. 

Authors’ Summary. 

The Action of Bacteriophages on Typhoid Bacilli. Curt Sonnenschein, 
Miinchen. med. Wchnschr. 76:355, 1929. 

Specific bacteriophage conferred hemolysin (5 per cent goat’s blood agar) prop- 
erties to fifty-five old and twenty-five new strains of typhoid bacilli grown at 
37 C., and none at 22 C. Typhoid bacilli considered nonhemolytic in cultures, 
like the other gram-negative organisms of the typhoid paratyphoid enteritides 
group, have a latent property for hemolyzing goat blood agar. The hemolysis 
occurred not only with the specific typhoid bacillus phage, but also with four 
polyvalent phages. No hemolysis was observed with paratyphoid B, Breslau, 
Gartner, and Dysentery (Flexner, Shiga) bacilli and polyvalent phages, although 
these acting on typhoid bacilli stimulated them to hemolysis. The hemolysis by 
typhoid bacilli probably is no function of the bacteriophage, but rather a property 
of the treated typhoid bacilli. The hemolysin effect on goat’s blood agar, in addi- 
tion to the simple phage reaction with specific diagnostic phages, can be applied in 
identifying typhoid bacilli. For human blood agar the bacteriophage conferred no 
hemolysin properties to fifteen strains of typhoid bacilli. The hemolysin effect 
can be used therefore in identifying the kind of blood. Among fifty-six stock 
strains of B. typhosus inoculated directly on goat blood agar there were two 
hemolyzing strains. Both of these contained, by subsequent tests, active typhoid 
bacillus phages. A larger material is necessary to determine if all typhoid strains 
associated with typhoid bacteriophage can be separated from those without, by their 
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hemolyzing growth on goat blood agar. Among twenty strains of B. typhosus 
recently isolated from the blood and feces, one hemolyzed blood, and it also 
contained bacteriophage. Author’s Summary (in part). 


The Resistance of the Skin Against Tubercle Bacilli. O. N. Podwys- 
sotzkaja and M. A. Lannikowa, Ztschr. f. Tuberk. 52:474, 1929. 

Tubercle bacilli were rubbed into the depilated and slightly traumatized skin 
of guinea-pigs. It was found that when small amounts of bacilli were used, the 
skin did not show any alterations. Larger amounts caused the development of 
small nodular lesions and swellings of the regional lymph glands. In massive 
infections, ulcerations and massive swelling of lymph glands with generalized 
tuberculosis developed. p INNERi 


Effect of Fat-Splitting Enzyme of Guinea-Pig Lung on Tubercle 
Bacilli. D. Kan6cz, Ztschr. f. Tuberk. 53:124, 1929. 

The author had previously shown that the pulmonary vein blood contains 
30 mg. per cent less fat than the blood of the pulmonary artery. The difference 
was ascribed to the action of a lipolytic enzyme normally present in the lung. 
To test the hypothesis that such an enzyme might be a factor in the protective 
mechanism of the lung against tuberculosis, glycerin extracts of perfused normal 
guinea-pig lung were made. Such extracts had the property of reducing the fat 
content of normal guinea-pig blood serum and of removing the lipoid envelope of 
the tubercle bacillus. Bacilli thus treated are claimed to protect the animal against 
infection when used as a vaccine and to influence favorably the course of an 
already established experimental infection. 0 ^ Schultz 


Immunology 

Blood Volume in the Guinea-Pig During Anaphylactic Shock. C. K. 
Drinker and S. Went, Am. J. Physiol. 88:479, 1929. 

Using the writers’ micromethod of blood volume determination in guinea-pigs 
sensitized to sheep serum, no changes in blood volume could be found accompanying 
the anaphylactic reaction, if complications due to asphyxia were prevented by 
careful adjustment of artificial respiration. ^ g. jr GGERS 

Protection Tests with Serum of Persons Recovered from Yellow Fever 
in the Western Hemisphere and West Africa. N. P. Hudson, J. Ii. 
Bauer and C. B. Philip, Am. J. Trop. Med. 9:1, 1929. \ 

It was found that an attack of yellow fever in man induced an immunity trans- 
ferable to M. rhesus. The serum from seven recovered cases in West Africa and 
that from four cases of eleven tested in the Western Hemisphere protected M. 
rhesus against lethal doses of a West African strain of yellow fever virus injected 
subcutaneously. Experimental yellow fever was prevented by the use of serum 

from persons who had the disease in different epidemics. , T _ T 

H. E. Landt. 

The Complement-Fixation Test in Different Clinical Manifestations 
of Tuberculosis. T. Thjotta and E. Gundersen, Am Rev Tuberc 
19:212, 1929. 

Three hundred and twenty-five serums from patients with different mani- 
festations of tuberculosis were examined for complement-fixing ability and are 
grouped under three headings, pulmonary, surgical and skin tuberculosis the 
positive percentages m the three groups being 94.6, 44 and 12.3, respectively 
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Only cases of pulmonary tuberculosis showed a relatively high percentage of 
positive tests. In the other manifestations the positive tests seemed to depend 
mostly on the presence or preexistence of tuberculosis of the lungs. The 
complement-fixation test in tuberculosis cannot be compared with the Wassermann 
test in syphilis, but rather with the same test in other bacterial infections when 
the specific microbe is used as an antigen. jj j Qj RPER 


Non-Specific Agglutinins in Tuberculosis. Robert A. Kilduff and 
William W. Hersohn, Am. Rev. Tuberc. 19:223, 1929. 

Nonspecific, heterologous agglutinins may be produced in tuberculosis for 
micro-organisms of the typhoid group, and, infrequently, for Bacillus proteus X 19. 
There was no apparent relation between the presence or amount of agglutinins and 
the character or clinical course of the tuberculous infection. The occurrence of 
agglutinins for micro-organisms of the typhoid group is not per se conclusive 
evidence that they are nonspecific, or heterologous in origin, as, in a definite 
number of such cases, the patient will be found to have had typhoid fever or to 
have received antityphoid vaccine. Heterologous agglutinin production in pul- 
monary tuberculosis is of relatively infrequent occurrence and without apparent 
relation to the clinical course of the disease. jj j Qj RPER 


A Clinical Study of Tuberculin Fractions Prepared from Non-Protein 
Culture Media. Frederick Eberson and Ernest Wolff, Am. Rev. 
Tuberc. 19:327, 1929. 


In the extension of earlier work in which the inadequency of old tuberculin 
was stressed and in which tuberculin fractions were prepared from nonprotein 
culture mediums, detailed analyses of different tuberculous and pontuberculous 
groups were made, and the conclusion was drawn that a tuberculin preparation 
described as T. E. (alcohol and ether insoluble) gives better results than ordinary 
old tuberculin and is more selective as a clinical tesf material. The preparation and 
use of this tuberculin fraction are described and discussed. pj j £ 0RPER 


Cases of Erythema Nodosum with Negative Tuberculin Tests. Elsa 
Lagergren, Am. Rev. Tuberc. 19:447, 1929. 


The author describes six cases of erythema nodosum and believes, as a result 
of her studies, that an unknown specific infection was the cause of the erythema 


nodosum. 


H. J. Corper. 


Antigenic Properties of Evaporated Milk. Oran I, Cutler, J. A. M. A. 

92:964, 1929. 

Heat applied to cow's milk in the process of preparing evaporated milk does 
not appear to change the antigenic capacity of the casein as determined by 
anaphylactic reactions. Evidence has been found that there is an alteration in the 
antigenic properties of whey protein present in raw milk by the heat applied to 
it in order to evaporate and sterilize cow’s milk by the usual methods employed. 
This is especially seen in a change of specificity, whereby heated whey proteins 
are less reactive in animals sensitized with raw or pasteurized milk, or with 
antibodies against pasteurized milk. Author’s Summary. 


Anaphylactic Experiments with Globin. Henry Francis Holden, 
Australian J. Exper. Biol. & M. Sc. 5:285, 1928. 

The injection of horse globin does not induce fatal anaphylaxis in guinea-pigs. 
Experiments with the isolated uterus suggest that it becomes sensitive to a protein 
in the globin solution, which is neither stroma nor serum protein. Quantitative 
considerations render it unlikely that it is globin. Author’s Summary 



ABSTRACTS FROM CURRENT LITERATURE 537 

Hyperglycemia in Anaphylactic Shock in the Dog. Isolde T. Zeckwer 
and J. Ernest Nadler, J. Exper. Med. 49:481, 1929. 

Nine unoperated dogs showed a rise of blood sugar during anaphylactic shock. 
In six of these dogs the rise was 60 mg. or over. _ Six dogs in which one adrenal 
had long previously been extirpated and the opposite splanchnic nerve cut, showed 
a low preliminary level of blood sugar, and a relative rise of blood sugar during 
anaphylaxis, but of less degree than in the unoperated animals. In no case was it 
greater than 52 mg. Anocemia did not appear to be a complicating factor, as 
evidenced by determination of the oxygen content of the arterial blood before 
and during shock. The rise in blood sugar, which occurs in spite of the loss of 
adrenal activity, is probably due to the venous stasis of the liver seen in anaphylaxis 
in the dog, because this rise in blood sugar can be simulated in a normal non- 
sensitized dog by mechanically constricting the hepatic veins for a brief interval. 
There are, therefore, probably two factors responsible for the hyperglycemia 
associated with anaphylaxis in the dog, sympathetic stimulation by way of the 
splanchnic nerves involving the activity of the adrenals, and glycogenolysis 
resulting directly from venous stasis of the liver. Authors’ Summary. 


The Toxicity of Human Serum for the Guinea-Pig. Susan Griffith 
Ramsdell and I. Davidsohn, J. Exper. Med. 49:497, 1929. 

There are indications of toxicity in all fresh human serum for the guinea-pig; 
this toxicity tends to disappear after forty-eight hours after bleeding, and its 
manifestations are strikingly similar to those of the heterophilic antibody in -immune 
rabbit serum; and of an increased toxicity in the serum of human patients treated 
with antiserums ; this is usually coexistent with the production of other antibodies ; 
it tends likewise to disappear in time after treatment; differential absorption 
experiments indicate that its character is heterophilic, and its manifestations differ 
from those of anaphylaxis in that certain circulatory effects — hemorrhage and 
increased edema in the lungs and distention of the right heart — are added to the 
usual observations in true anaphylactic deaths. Authors’ Summary. 


Reactions of Rabbits to Nonhemolytic Streptococci. C. L. Derick and 
Homer F. Swift, J. Exper. Med. 49:615, 1929. 

Accompanying and following the evolution of a secondary reaction in the skin 
of rabbits after inoculation with suitable doses of certain nonhemolytic streptococci 
there quickly develops a general state of hypersensitiveness or allergy toward these 
streptococci. This state is made evident by ophthalmic reactions following corneal 
inoculations, by much increased reactivity of the skin following intracutaneous 
reinoculations, and by lethal reactions, resembling tuberculin shock, following 
intravenous inoculations. In a given hypersensitive rabbit there is a rough paral- 
lelism in the intensities of these different kinds of reactions. This type of hyper- 
sensitiveness or bacterial allergy does not follow primary intravenous inoculation 
of rabbits with comparable doses of the streptococci employed. As the development 
of this type of hypersensitiveness or bacterial allergy seems to accompany the 
production of focal lesions of a certain intensity, it is probable that in these foci 
are produced the substances or conditions which lead to this type of bacterial 
allergy. 

Authors’ Summary. 


The Allergizing Capacity of Different Strains of Indifferent Strepto- 
cocci. C. H. Hitchcock and Homer F. Swift, J. Exper. Med. 49:637, 
1 929. 

. T1 ,’ e indifferent streptococci are remarkably efficient allergizing agents when 

inoculated mtradermally into rabbits. This is revealed by the high percentage 
o secondary reactions which occur in the lesions resulting from the inoculation 
of small doses of these organisms, and by the relative frequency with which 
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positive ophthalmic reactions are obtained following sensitization with relatively 
small doses. This allergizing capacity is most marked in the organisms of Type I 
and least marked in the noninulin-fermenting strains of Group X. The different 
resultants emerging from variations in allergizing capacity of streptococci and 
reactivity of host are clearly demonstrated in this series of experiments. 

Authors’ Summary. 


The Chemical Nature of the Constituent in Fowl Seruai Responsible 
for Non-Specific Precipitations. George S. Schilling, J. Immunol. 
16:439, 1929. 


Examination of precipitated serums, nonprecipitated clouding serums and 
normal, nonclouding serums of fowls by means of the ultramicroscope revealed fat 
globules in all cases. The fat globules are present in greater quantities in pre- 
cipitated and in nonprecipitated clouding serum than in nonclouding serum. Micro- 
chemical tests on the precipitates resulting in the agglutination system from the 
addition of clouding serums show that those precipitates contain quantities of 
neutral fats and fatty acids. Spontaneous precipitates in fowl serums which induce 
nonspecific precipitations of serologic antigens, carry a significantly higher iodized 
oil content than serums which do not produce the cloudy reaction; significant 
differences in their protein contents do not appear. The constituents in fowl serums 
responsible for these nonspecific precipitations are indicated to be lipoproteins and 

neutral fats ‘ Author’s Summary. 


The Chances of Establishing Non-Paternity . by Determination of 
Blood Groups. Sanford B. Hooker and William C. Boyd, J. Immunol. 
16:451, 1929. 

From the frequency distribution of blood groups and the laws governing their 
inheritance the relative usefulness of blood-grouping tests in bastardy proceedings 
has been calculated with the following result: 


Group of 

Percentage in 

Proba- 

Accused Man 

United States 

bilities 

0 • 

45 

% 

A 

42 

V,7 

B 

10 

X 

AB 

3 

% 

Unknown 

100 

% 


Qualitative Diversity of Agglutinin Response Among Different Rab- 
bits Treated with the Saaie Coaiplex Antigen (Streptococcus 
Scarlatinae). Sanford B. Hooker, J. Immunol. 16:463, 1929. 

The results suggest that qualitative deficiency of antibody response to scarla- 
tinal streptococci occurs rather infrequently among rabbits. It probably explains 
some of the discrepant reactions obtained by different investigators who have 
worked with the same strains. The fact that an immune serum may not faithfully 
and completely reflect the antigenic features of a complex inoculum receives addi- 
tional confirmation as does the author’s previous conclusion that the injected 
animal’s individuality may constitute an important variable in experiments of this 

k* nc ^‘ Author’s Suaiaiary. 

Syphilis Without Chancre After Blood Transfusion. E. Constan- 
tinescon and N. Vataaianu, Ann. de mal. ven. 24:161, 1929. 

A generalized papular and erosive syphilitic eruption developed in a' woman 
seventy-five days after she had received a blood transfusion. The donor had a 
mixed chancre at the time of the transfusion. 
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Echinococcus Antigens. J. H. Botteri, Klin. Wchnschr. 8:836, 1929. 

Protein-free echinococcus antigens of human and animal origin are able to 
sensitize and cause cutaneous reactions, but are not able to arouse general 
anaphylaxis. The early reaction in the form of wheals is a sensitive but less 
specific allergic reaction, dependent on a functional disposition of the skin. 
Probably the active agents here are the alcohol- soluble simple protein substances. 
These seem to be identical with the dialyzable substances which pass through 
the intact echinococcus membrane and cause the skin allergy. The delayed reac- 
tions in the form of characteristic specific edema, and the manifestations of 
general anaphylaxis are caused by the whole antigens, which in vivo reach the 
circulation of the host from the hydatid fluids by injury of the echinococcus 
membrane. In complement-fixation the lipoid fraction of the antigen probably is 
chiefly concerned, with the skin reaction chiefly the protein fraction. 

Author’s Summary. 

Anaphylaxis by the Formation of Serum-Iso- Antibodies After Repeated 
Transfusions of Paternal Blood (Identical Group). P. Gyorgy and 
E. Witebsky, Klin. Wchnschr. 8:195, 1929. 

A child, after several transfusions of blood from the father without symptoms, 
had a severe anaphylactic reaction when another transfusion was made with the 
father’s blood. The blood of both was in group O. Edwin F Hirsch. 

Protective Substances in Experimental Syphilis. Alfred Cohn, Klin. 
Wchnschr. 8:886, 1929. 

The injection of killed spirochetes into animals or into man stimulates the forma- 
tion of immune substances against the organisms. Why these cannot be demon- 
strated under the usual conditions of infection needs further investigation. 

Author's Summary. 

Blood Cholesterol and Resistance in Pulmonary Tuberculosis. V. 
Hinze, Ztschr. f. Tubcrk. 52:199, 1928. 

The amount of blood cholesterol in infraclavicular tuberculosis infections is 
markedly decreased, to about 53 mg. per hundred cubic centimeters. During the 
period of the primary complex, the cholesterol is somewhat decreased, but rises 
in the secondary stage. In cases with good allergic response the cholesterol is 
above the average. In those with poor response it is below the average. Coincident 
with high cholesterol level, strong tuberculin skin reactions are found. There 
is no relation between the extent of the lesion and the amount of blood cholesterol. 

Max Pinner. 

Variation in Complement in Experimental Tuberculosis of Guinea-Pigs. 
Lilly Sandstrom, Acta path, et microbiol. Scandinav. 6:97, 1929. 

In guinea-pigs inoculated by means of tubercle bacilli, fairly regular variations 
in the complement content of the blood were observed, the titer falling after the 
inoculation, rising and then falling again toward the end of the life of the animal. 
Whether this is a specific effect due to the tubercle bacilli or a general reaction 
for foreign substances is not determined. 


Tumors 

The *™ of Cancer to Old Age. James Ewing, Am. J. M. Sc. 177:461, 

There are not sufficient data at present to determine the real influence of old 
age on cancer. Statistics, however, show that the greatest incidence of cancer 
occurs shortly after middle life and that the liability to the disease, which has 
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increased greatly during the last two decades, becomes more marked as age 
advances. Three conditions in the aged require special consideration in dealing 
with this problem, namely: (1) atrophy of the parenchyma of organs, (2) replace- 
ment fibrosis and (3) arteriosclerosis. No one of these is of constant occurrence 
and there are many complicating factors. Further study is necessary before any 


conclusions can be reached. 


Pearl Zeek. 


Cancer of the Lungs. Frederick L. Hoffman, Am. Rev. Tuberc. 19:392, 
1929. 


Cancer of the lung is unquestionably increasing in modern civilized countries. 
While no entirely conclusive evidence is yet available, there are reasons for 
believing that the increased frequency is in some way connected with the modern 
development of road transportation and road conditions which aid in gross 
atmospheric pollution. There is no definite evidence that smoking habits are a 
direct contributory cause toward malignant growths in the lungs. Gas warfare 
and influenza appeared not to be direct contributory causes. The relatively 
predominating number of men affected is highly significant. There is apparently 
no relation established between the occurrence of tumors of the lungs and pulmonary 


tuberculosis. 


H. J. Corper. 


The Tetraploid Number of Chromosomes in the Malignant Cell of 
the Walker Rat Sarcoma No. 1. AIargaret Reed Lewis and Jane 
Lockwood, Bull. Johns Hopkins Hosp. 44:187, 1929. 

The large spindle cell of the Walker sarcoma no. 1 is apparently the malignant 
cell. It has a peculiar large granular nucleus with a distinct nuclear membrane, _ 
and during division, which takes place by mitosis, approximately eighty-four 
chromosomes appear. The mononuclear cell present in the tumor does not differ 
from that found in other tissues. It divides frequently by mitosis, and the number 
of chromosomes present at this time is about forty-two, the same as that found 
in the somatic cells of the normal albino rat. Authors’ Suaiaiary 


The Relation of Scabies to Carcinoaia. G. Amoraiiaio, Arch, per le sc. 
med. 53:241, 1929. 

Rabbits may have scabies due to Psoroptes cunicuJi Megnin, which lives in the 
follicles and in the epidermis. There is produced hyperkeratosis and proliferation 
of the follicles, but in no case was atypical epithelial proliferation observed. The 
lesions studied by Borrel in scabies and interpreted by him as carcinomatous 
are regarded by the author as reactions of a chronic inflammatory nature. 

Relation of Maaiaiary Fibro-Adenoaiatosis to Benign and Malignant 
Tuaiors of the Breast. H. Kuckens, Beitr. z. path. Anat. u. z. allg. 
Path. 80:40, 1928. 

A series of 86 surgically removed mammary glands studied by the author 
contained 12 examples of what he terms idiopathic fibromatosis (Reclus-Schim- 
melbusch’s disease), 8 of fibromatosis with marked epithelial proliferation and 14 of 
fibromatosis with benign tumors, most of the latter being fibro-adenomas, 1 of 
fibromatosis with sarcoma and 20 of fibromatosis with carcinoma. In addition 
to these, for comparative study there were 4 examples of postinflammatory fibrosis, 
2 of tuberculous fibrosis, 10 of solitary fibro-adenoma, 13 of primary carcinoma 
not associated with fibromatosis and 2 of primary sarcoma not associated with 
fibromatosis. In his preliminary discussion of fibromatosis, the author considers 
the diffuse and slowly progressing overgrowth of fibrous tissue the primary 
process which has its origin in part in local factors but to a greater degree in 
improper functioning of the sex organs, which have a relationship through hormones 
with the mammary gland. Cyst formation is secondary and is due to occlusion 
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of ducts by the fibrous tissue. Cyst formation helps to initiate epithelial pro- 
liferation The elastic tissue of the mamma increases progressively with age but 
bears no relation to the fibromatosis. The benign tumors which may arise either 
singly or multiply in the breast in which Schimmelbusch’s disease is present consist 
usually of both fibrous and epithelial tissue, either of which may predominate. They 
arise within the abnormal tissue as the result oi factors which lead to Vocalized 
overgrowth of either tissue element or of both elements. The epithelial prolifera- 
tion may become so marked as to make it necessary to consider it precancerous. 
Carcinoma may arise from single or multiple foci- of unrestrained epithelial pro- 
liferation, in which endocrine factors which originate in the sex organs play a 
part. The carcinoma may develop in tissue which is the seat of diffuse fibromatosis 
or in benign fibro-epithelial tumors which have arisen in such tissue. The cancerous 
epithelium may come from either duct or acinar epithelium. Its growth may 
be chiefly intraductal, when it may have papillary, glandular or solid character, 
or it may early penetrate the wall of the duct or acinus and form glandular or 
solid carcinomatous tissue. The author believes that fibromatosis is so frequently 
a precursor of carcinoma that suggestive epithelial proliferation should lead to 
radical operation. O. T. Schultz. 


Unusual Tumors of the Mammary Gland. H. Kuckens, Beitr. z. path. 

Anat. u. z. allg. Path. 80:116, 1928. 

A series of surgically removed mammary glands which the authpr used for a 
study of the relation of adenofibromatosis to tumor and which is reported in 
another article (Beitr. z. path. Anat. u. z. allg. Path. 80:40, 1928) contained a 
number of unusual tumors which the author describes and discusses. There were 
three examples of epidermoid cyst, which the author says is rare in the breast. The 
cysts were the size of a bean and were situated in the subcutaneous tissue beneath 
the nipple. They had no connection with the surface epidermis. They were 
lined by epidermis, the innermost layers of which were hornified, and they were 
filled with fatty material that contained granules of calcium. No epidermal 
derivatives were present in the wall and none were present in the immediately 
surrounding tissue. The author derives the cysts from misplacements of the 
embryonic epidermal downgrowths which form the milk ducts. Two carcinpmas 
of the breast, one the size of a pea and the other the size of a. small hazelnut, are 
described because of their minute size. They were embedded in the adipose tissue 
of the gland and were found only after careful sectioning of the gland. There 
was no carcinoma elsewhere in either breast, but the mammary tissue was the 
seat of adenofibromatosis. The author calls attention to the ease with which 
such small, minute, malignant tumors might be overlooked. A hemorrhagic 
carcinoma, which was of medullary type, contained cystic cavities filled with old 
blood and degenerated tumor tissue. The hemorrhage was the result of trauma. 
In a psammomatous carcinoma of the male breast, the centers of the turn, or alveoli 
were calcified. A carcinosarcoma consisted of glandular carcinoma alveoli embedded 
in spindle celled sarcomatous tissue, the latter predominating in amount. Meta- 
plasia of carcinoma to sarcoma and intergrowth of two originally distinct tumors 
are considered as possible explanations, but the author thinks that the tumor arose 
as a carcinoma, which stimulated the stroma to malignant proliferation. The 
author claims that the literature contains only twenty cases of carcinosarcoma of 
the mammary gland ; these are briefly reviewed. There was a case' of primary 
carcinoma of the mammary gland in a woman who also had a carcinoma of the 
uterus ; the latter was also considered primary. The author claims that there are 
only two previously reported cases of primary carcinoma of the mammary -land 
associated with primary carcinoma of the uterus. & 

O. T. Schultz. 


Tumors of the Thymus. A. Matras and A. 
u. z. allg. Path. 80:270, 1928. 


Priesel, Beitr. z. path. Anat. 


The authors describe in detail seven tumors of the 
whose sex and age were respectively as follows: 


thymus, occurring in persons 
a woman, aged 62; a man, 
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aged 28; a man, aged 33; a man, aged 56; a woman, aged 52; a woman, aged 60, 
and a man, aged 35. In two cases the tumor had caused no clinical symptoms, 
was encapsulated, microscopically was sharply delimited and histologically was 
benign. These were composed of epithelial reticulum, in which were moderate 
numbers of lymphocytes, usually most numerous about the blood vessels. A third 
tumor was purely epithelial in structure and contained no lymphocytes ; although 
well delimited in the gross, it had led to metastasis in a regional lymph node. 
The remaining neoplasms were clinically and anatomically malignant; they metas- 
tasized to the pleura, lung and mediastinal and bronchial lymph nodes. Three of 
these were so rich in lymphocytes in many areas as to suggest lymphosarcoma. 
At the periphery, however, the characteristic large cell, epithelial reticulum, was 
evident. Such lympho-epitheliomatous tumors are the most characteristic ones of 
the thymus, since they contain both the tymphoid and the epithelial elements of 
the normal organ. The remaining neoplasm had the histologic appearance of a 
spindle and large round cell sarcoma. In places these cells were united into a 
reticulum which established their origin from the epithelium of the thymus. 
Lymphocytes were not numerous; they were scattered about diffusely, in places 
separating the cells of the reticulum. In view of the varied morphology which 
thymic tumors may show, and especially because of the frequent combination of 
both lymphoid and epithelial elements, they can be called neither sarcomas nor 
carcinomas. Thymoma might be the better designation. Under this heading three 
groups can be made: epitheliomatous, the tumors of this type being relatively 
benign; lympho-epitheliomatous, such tumors being invasive and malignant, and 
lymphoreticular, the tumors simulating sarcoma and being less malignant than the 
lympho-epithelial type. No evidence of a transformation of epithelial cells to those 
of lymphoid type, as has been described by some authors for the normal thymus, 
could be seen in the tumors studied. q j Schultz 

Tumors of the Fifth Nerve and Gasserian Ganglion, F. Altmann, 
Beitr. z. path. Anat. u. z. allg. Path. 80:361, 1928. 

Altmann describes in detail two cases of tumor involving the gasserian ganglion 
and the trunk of the fifth nerve, one in a man, aged 31, the other in a man, aged 55. 
In the first case, the clinical diagnosis was tumor, probably osteosarcoma, involving 
the base of the skull. The neoplasm occupied the middle cerebral fossa of the 
base of the skull and grew backward into the posterior fossa. It involved both 
the gasserian ganglion and the trunk of the nerve so extensively that it could 
not be determined whether it had its origin in the ganglion or in the nerve trunk. 
In the second case the probable clinical diagnoses were tumor of the brain or 
cerebellar encephalitis. The tumor had its origin in the sensory portion of the 
trunk of the left fifth nerve and involved the ganglion secondarily. Its growth 
was chiefly posterior toward the cerebellopontile angle. The two tumors were 
histologically much alike and are considered neurinomas. The author pays partic- 
ular attention to the regressive changes which had occurred and which he considers 
characteristic of neurinoma. These consist of edematous separation of the tissue 
elements, which may go on to pseudocyst formation as in the second case and 
may lead to pleomorphism of the cellular elements; hyalinization, especially of 
the perivascular fibrous tissue, and interstitial hemorrhage, the areas of hemorrhage 
undergoing organization and hyalinization. In the first case there was, in addi- 
tion to these changes, considerable fatty change, which was associated with the 
formation of pseudoxanthoma cells which had phagocytosed the fatty detritus. 
Twenty-one previously reported solitary tumors of the gasserian ganglion or fifth 
nerve trunk are reviewed. Twelve of these were left sided and eight were right 
sided. Seventeen occurred in males and three in females. The age distribution 
by decades was as follows: 25 to 35 years, 6; 35 to 45 years, 2; 45 to 56 years, 9. 
Nine of the tumors are classified as neurinomas or neurofibromas, the author 
considering them all probably neurinomas, and twelve as neurocytomas. The 
tumors of the latter group arise within the ganglion itself, may contain newly 
formed ganglion cells and glia and are clinically and histologically the more 
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malignant. The neurinomas may arise from the nerve trunk itself, and apparently 
more often from the sensory than from the motor portion. Their growth is less 
rapid than that of the neurocytomas. New formation of axis cylinders apparently 
occurs As a further contribution to the regressive changes which may occur in 
the neurinoma, Altmann adds the description of a neurinoma of the left second 
cervical nerve, which arose in the anterior root and showed the same regressive 
changes as were noted in tumors of the fifth nerve. q q- Schultz. 

Urinogenous Metastasis of Rectal Carcinoma. A. Boger, Beitr. z. path. 

Anat. u. z. allg. Path. 80:640, 1928. 

The author reports a case of rectal carcinoma which invaded the ureter of 
one side at about its middle third. Obstruction of the ureter was not complete, 
but in the lying position there was some retention of urine in the pelvis of the 
kidney, without, however, any pyuria. Carcinoma metastases were present on 
the inner surface of the renal pelvis and in the papillae of the kidney. The author 
holds that the metastasis is due to carcinoma cells transported upward in the 
retained urine. 0 . T. Schultz. 


Exchange of Electrolytes Between Tumor Tissue and Solution. G. L. 

Rohdenburg and A. Bernhard, Ztschr. f. Krebsforsch. 28:301, 1929. 

In the experiments of Rohdenburg and Bernhard, small fragments of rat tumors 
of various kinds and control bits of normal rat liver, skin and other tissues were 
placed in isotonic electrolyte solutions of varying composition. The latter imitated 
as closely as possible the blood plasma of rats with growing tumors and of animals 
with regressing tumors. Variations in exchange between tissue and solution were 
detected by changes in the weight of the tissue. Tumor tissue tended to lose 
weight during the first hour and a half of immersion, especially in solutions of 
the composition of the plasma of rats with regressing tumors. After longer 
immersion the weight loss became equalized. The tumor tissue gave up sodium 
to the solution and took up potassium. Tumor tissue gave up a slightly greater 


amount of nitrogen than did normal tissue. 


O. T. Schultz. 


Neutral Red and Iodine Reactions of Cancer Serums. B, S. Acevedo, 
Ztschr. f. Krebsforsch. 28:311, 1929. 

The author tried the reaction described by Botelho on 436 serums, and the 
older neutral red reaction of Roffo on 150 serums. The first consists of the 
addition to serum of a measured amount of dilute nitric acid in normal physiologic 
solution of sodium chloride, followed by three successive additions of a solution 
of iodine in potassium iodide ; a positive reaction, said to denote cancer, is indicated 
by the persistence of the precipitate formed. The formation of precipitate was 
found to vary with the protein content of the serum, necessitating refractometric 
determination of serum albumin and globulin. Neither of the reactions tried was 
found by the author to be specific for tumor. Each gave a fairly high proportion 
of positive results in the serums of persons free from tumor, and a still higher 
percentage of negative results in patients with cancer. The reactions depend 
not on the presence of tumor, but on hydrogen ion concentration and chemical’ 
composition of the serum not necessarily characteristic of cancer. 

O. T. Schultz. 


Pseudomyxoma Peritonei of Appendiceal Origin Combined with Pseudo 
mucinous Cyst of Ovary. E. Schulze, Ztschr. f. Krebsforsch. 28:316, 


This is the report of a case of pseudomyxoma of the peritoneum 
from perforation of a mucocele of the appendix. This condition was 
with a pseudomucinous cyst of the ovary, a combination which leads to 


, resulting 
associated 
discussion 
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of the difficulty of determining the origin of the peritoneal condition when both 


appendix and ovary are involved. 


O. T. Schultz. 


Effect of Avitaminosis on Transplantable Mouse Carcinoma. 0. Thies, 
Ztschr. f. Krebsforsch. 28:328, 1929. 

Thies reviews the previously published experimental work relating to the effects 
of quantitative and qualitative food deficiencies to the growth or recession of 
tumors. The tumor used in his own experiments was a Jensen strain of mouse 
carcinoma. The mice were kept on a diet deficient in A and B vitamins, which 
were supplied to the controls in the form of cod liver oil or yeast or both. The 
state of vitamin deficiency produced had no demonstrable effect on the number of 
takes or on the growth or regression of the tumor. The period during which the 
mice were on the deficient diet before being inoculated was short, a fact which 
the author admits may have had some effects on his results. 

O. T. Schultz. 


Medicolegal Pathology 

Fatal Phenobarbital Poisoning. H. N. Wright, Arch. Int. Med. 43:85, 
1929. 


It was decided that phenobarbital killed a woman whose body was found in 
a room in Minneapolis about twenty hours after her death. Chemical quantitative 
isolation of phenobarbital (luminal) was accomplished in the Department of 
Pharmacology at the University of Minnesota. The method employed is described 
and recommended. The statement is made that this is the first death of poisoning 
from this drug reported, although about twenty nonfatal cases of poisoning have 
occurred. This seems rather surprising in view of the frequent deaths from the 
closely related veronal. The report is accompanied by a brief review of the 
literature. E . R _ Le Count> 


Diagnosis of Species by Microscopic Study of Bones. C. Canuto, Arch, 
di antrop. crim. 47:948, 1927. 

Twenty-two small fragments of bone required examination for a medicolegal 
investigation. The greatest dimension of any one was less than 1 cm. They 
were fragile and well calcified, and biologic methods in fixing their source were 
impracticable. By measuring the diameter of the haversian canals in microscopic 
preparations they were identified as being from a human being. These channels 
in man have as their smallest diameter one of from 10 to 15 microns, whereas in 
bones of other animals the diameters are larger; in swine, 40 microns; in rabbits, 
from 70 to 75 microns, etc. Canuto describes the methods he employed. 

E. R. Le Count. 

Experimental Studies of Alcoholic Intoxication. V. M. Palmieri, Arch, 
di antrop. crim. 48:477, 1928. 

Experimental studies on dogs as to the effect of alcohol on the speed of sedimen- 
tation of red blood cells, the nuclear lobulation of leukocytes, the leukocytic 
ferments and phagocytosis show that, following ingestion of alcohol, there is a 
decrease in the phagocytic power of the leukocytes, manifested not only by the 
phagocytic index, but also by the decrease in the percentage of the phagocytic 
elements. With the ingestion of increasing amounts of alcohol there is a con- 
siderable depression of the phagocytic functions. The author concludes that 
alcoholic intoxication influences the phagocytic power, to a degree parallel with the 
quantity consumed. The nuclear lobulation of the leukocytes in normal dogs 
remains more or less constant. Under the influence of alcohol, an alteration of 
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the normal nuclear appearance takes place, which, however, does not follow any 
definite rule The changes are not due to direct action of the alcohol, but are 
purely functional, accidental and indeterminate. Interesting are the observations 
regarding the peroxidase reaction, which appears increased during the alcoholic 
intoxication and achieves its normal level about forty-eight hours after the ingestion 
of alcohol. ' E. L. Miloslavich. 


Trauma and Lymphogranulomatosis. A. Geronne, Aerztl. Sachverst.-Ztg. 

33:243, 1928. 

This disease was recognized in a man, aged 18, nine months after he was 
severely injured by an automobile. After being knocked down, he was pinned 
under the front axle, so that some crushing of the chest occurred. If any of 
the bones of the thorax were broken, this escaped notice, since the head was 
also injured and a basal skull fracture suspected. Following the injury there 
was pain in both sides of the chest intermittently until glandular swelling was 
noticed, and during some of this period the sputum was bloody. In concluding 
that the accident had provoked the disease already latent to developing more rapidly 
than it would have without the injury, the following were important: that no 
other cause for the disease except the accident was obvious, and that the chain 
of symptoms between the injury and the disease was established, a thorough exam- 
ination three months before the accident revealing only slight color blindness. 
Shortly after this expert opinion was given, the diagnosis of lymphogranulomatosis 
was confirmed by postmortem examination. £ j> L E c OUNX> 


Accident, Sudden Death and Syphilitic Leptomeningitis. W. Weimann, 

Aerztl. Sachverst.-Ztg. 33:335, 1928. 

While lifting a heavy drum (150 Kg.) on which wire was to be wound, two 
men fell but sustained no injury; the affair was not looked on as an accident, 
and the men finished their day’s work. When one of them arrived home, he 
complained of abdominal pain and remained home the next day. On the third 
day, he went to a hospital but died on his arrival. The postmortem examination 
disclosed a generalized syphilitic leptomeningitis, markedly basilar, an intrapontile 
hemorrhage extending into the left cerebral peduncle and the entire brain stem 
as edematous. There were also aggregations of lymphocytes in the suprarenal 
cortices interpreted as syphilitic disease; the aorta was normal grossly. In review- 
ing the possibility of a connection between lifting the heavy drum and the hemor- 
rhage and their bearing on compensation, it was decided that the occurrence in 
the factory had no relation to the sudden death, that the stomach ache was from 
chronic gastritis and that the hemorrhage would have been evident much sooner 
if caused by the strain of lifting or the folk Many of the blood vessels in the 
leptomeninges, involved from without by the inflammation, were occluded by 
thrombi, some older than others. Death from spontaneous intracerebral hemorrhage 
without any preliminary coma is rare; but unexpected death from syphilis of the 

brain is observed more frequently. „ 

J E. R. Le Count. 

Garage Deaths. 0. Marienfeld, Aerztl. Sachverst.-Ztg. 34:15, 1928. 

This general review for physicians officially engaged in legal work and in 
insurance emphasizes the importance of investigating the garage and its equipment, 
the exact state of affairs in such places when persons are found dead in them, the 
open or closed doors and windows, ventilation, gas heating, electric wiring, tempera- 
ture and other conditions of the machinery of the motor vehicles, the place where 
the body was found, just how the trunk and extremities lay, etc. The odors and 
smokiness of the vapors are also important and should be noted, if possible, before 
windows and doors are opened for airing. During 1926, the deaths in garages 
in Prussia numbered 242. Such deaths are not all from carbon monoxide. Some 
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are from benzine or benzol poisoning; others are electrocutions or frpm natural 
causes; many are accidental and some suicidal. Apparenly, as yet, no considerable 
number have been homicidal. 

Accompanying the exposition of such matters are many valuable suggestions 
regarding the postmortem examination of bodies of persons found dead in garages, 
although no attempt is made to present the pathologic anatomy of carbon monoxide, 
or of other, poisonings extensively. Public and private legal rights and details 
of liability for insurance and of the legal exemption for liability are also dis- 
cussed. A number of references to unusual observations are included, some of them 
to hemorrhages and softening of the brain from carbon monoxide poisoning, and, 
according to the reports, with much less of an interval between poisoning and 


death than has been noted by most authorities. 


E. R. Le Count. 


Late Hemorrhage with Traumatic Rupture of the Spleen. P. Klassen, 

Aerztl. Sachverst.-Ztg. 34:145, 1928. 

Allusion is made with citations to reports by different writers of altogether 
fifteen deaths from intraperitoneal hemorrhage following traumatic rupture of 
the spleen, the intervals between injury and death being from one and a half to 
twelve days. The interval in Klassen’s case, the sixteenth, was seven days; the 
injury was a blow from a piece of bread thrown by the wife of the patient. The 
external violence in these delayed bleedings is often slight, as this one was, and 
may attract no attention. In fact, questioning at great length may be required 
in learning of an injury. The tears are subcapsular for the interval, and the 
final break through the capsule into the abdominal cavity may be due to any one 
of a number of exertions, such as occur with lifting, coughing, vomiting, etc., 
by which the spleen is compressed by the diaphragm and wall of the trunk. With 
the stomach full, the concave surface of the spleen is supported and blows driving 
in the tenth rib, which has its long axis parallel with that of the spleen, tear the 
outer convex surface. With the stomach' empty, the poles of the spleen are disposed 
to bend out, stretching the concave surface, so that the tears are in or just 
beneath the capsule about the splenic hiium. These late hemorrhages are espe- 
cially important from the point of view of industrial insurance and of claims 
by laborers for compensation; for, after the violence, persons have been known 
to walk a mile without complaint; to walk home, then to a physician and finally 
to a hospital ; to walk upstairs ; to ride a bicycle or to carry burdens. A common 
symptom is pain in the left shoulder and left side of the thorax. 

E. R. Le Count. 

Death in a “Bleeder” from Occupational Strain. P. Kissinger, Aerztl. 

Sachverst.-Ztg. 34:319, 1928. 

The symptoms of weakness came on suddenly while the man in question was 
lifting cement blocks. He was 45 years old, and was known as a “bleeder,” 
having had severe hemorrhages from simple cuts on his fingers, extraction of 
teeth, etc. He entered the hospital four days after his attack, complaining of 
weakness and tenderness in the right lower quadrant of the abdomen, where there 
was a swelling as large as a fist. He knew his condition and diagnosed his 
trouble. Since the accident he had become anemic; he died eighteen hours after 
entrance. A huge hemorrhage was found in the right iliac fossa retroperitoneal 
extending up so as to surround the right kidney. Its source was not found. 
Others have reported similar accidents in persons with hemophilia : one was a 
fatal intestinal hemorrhage in a man who had pressed with his abdomen on a 
lever; a second was a death from renal hemorrhage following a severe strain, 
and a third was a huge fatal hemorrhage in an obese bank official about the urinary 
bladder and adjacent structures, brought on by coughing. 


E. R. Le Count. 
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Infection with Syphilis from Postmortem Examinations. P. Mgal- 
oblischwili, Dermat. Ztschr. 51:167, 1927. 

Among the conclusions of the author, these occur : The impression that syphilis 
cannot be contracted in working with cadavers is wrong; it may be contracted 
from bodies more than twenty-four hours dead ; by making inquiries of directors 
of pathologic institutes, twenty well established cases were found, and fourteen 
that were probable; the chancre was on the digits in all but one of those cases, 
in which its location was learned, the exception being a case in which it was on 
the neck; in three persons so infected, the syphilis was malignant; errors in 
diagnosis were frequent; the greatest danger is in the bodies of infants and 
children with congenital syphilis. jr. j>. l e Count. 


Central Traumatic Hemorrhage of the Brain. Renter, Deutsche Ztschr. 
f. klin. Chir. 207:92, 1928. 

Deeply placed hemorrhages in such places as the internal capsule lenticular 
nuclei, pons or optic thalami may be caused by relatively slight violence. They 
may constitute the much disputed “late traumatic apoplexy.” Caution is necessary 
in deciding whether apoplectic strokes coming on several weeks or months after 
a severe injury of the head are from spontaneous or from traumatic hemorrhage. 
When they occur after six months or later, they are probably due to trauma. 
Seven cases are reported. g g g E Count. 


Identification from Remnants of Skeletons. Nippe, Med. Welt. 1:1551, 
1927. 

An unknown man who killed himself was identified by the dental work he had 

received. Through the peculiarities of a second skull, indicating a mixture of 

the Slav and Tartar races, it was identified as that of a Russian prisoner of 

war who had disappeared. This led to the discovery that he had been murdered 

by his wife and a stepson, who were then executed. Another skull was identified 

as that of a soldier who had killed himself, by the evidence of an operation in 

the left frontal region. A fourth identification was made from the changes in 

the head of a right humerus, which indicated an extreme limitation of movement. 

This also resulted in the disclosure of a murder. t- t. t ✓-> 

E. R. Le Count. 


Industrial Injuries of the Eye. Fuchs, Wien. med. Wchnschr. 39:1220, 
1926. 

According to statistics from different sources, from 20 to 38 per cent of blind- 
ness results from accidents. Of industrial accidents requiring compensation, 
injuries of the eye make up about 8 per cent. Those least dangerous are from 
carbon or metallic particles small enough to float in, or be blown about in, the 
air and to lodge in the eyes. The larger splinters of metal which are driven 
into the eyes from machinery cause more serious wounds. Among 1,000 workers 
in metals, 28 suffer some damage of vision and 16 lose one eye, according to 
some of the records. An infection of a nonpenetrating wound may cause the loss 
of an eye, and when fragments of metal become embedded in the eyeball without 
subsequent infection, blindness ultimately results without their removal. 

E. R. Le Count. 

Thallium Poisoning F. Redlich, Wien. klin. Wchnschr. 40:694, 1927.' 

With the intention of committing suicide, a young woman took a quantity of 
rat poison sold under the trade name of “Celio,” or “Zelio,” which contains 
10 per cent of thallium sulphate. She suffered from intense pain in the legs 
abdominal colic, vomiting and hyperalgesia and hyperesthesia of the le-s Sugar 
and albumin appeared in the urine. There was a lymphocytosis and three weeks 
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later the hair of the scalp came out in large masses. Previously, multiple neuritis 

and achylia have also been noted. Children are less susceptible than adults to 

thallium. „ „ T „ 

E. R. Le Count. 


Occupational Anthrax. Rebentisch, Zentralbl. f. Gewerbehyg. 3:162, 1926. 

It was learned from insurance officials that during twenty years 648 laborers 
in the leather industries in Germany acquired anthrax and 98 died from the 
infection. The average number of persons employed each year was 37,274. The 
pustules in 93.2 per cent of the cases were on the exposed parts of the head, neck, 
arms or hands. The diagnosis was properly established in 95.7 per cent of the 
cases. Only 3.1 per cent of the infected skins were domestic. 

E. R. Le Count. 

Accidental Wounds and Other Injuries of Bursas. J. J. Wehrli, 
Inaug. Diss., Zurich, 1927. 

Using the available information gathered for insurance records in Lucerne, 
beginning with 1923, the author found that 56.32 per cent of 522 cases of acute 
bursitis followed single injuries of considerable violence; in 25.67 per cent, the 
inflammation was purulent; in 83.8 per cent, healing took place in four weeks; 
in 8.9 per cent, healing was not complete at the end of two months, these all 
being purulent; 21.4 per cent of the cases were not concerned with occupations or 
industry; there were recurrences in 7.6 per cent; in 12.4 per cent, labor was not 
interrupted ; in 55.17 per cent bursitis was of the knee, and in 42.9 per cent of the 
elbow. In only 6.51 per cent was the trouble caused by repeated trivial irritation, 
and chronic. These were practically all housemaid’s knee. 

E. R. Le Count. 

Necrosis of the Heart from Radium. Wegelin, Schweiz, med. Wchnschr. 
8:895, 1926. 

Two patients died suddenly from intrapericardial hemorrhage caused by necrosis 
of the heart wall and rupture, this, in its turn, being caused by radium treatment 
for esophageal cancer. In one, the radium bromide was in the esophagus seventy- 
two, in the other seventy-four, hours. g g g E c OUNT 


Technical 

The Water Content of Blood Serum. Harvey Spencer, Am. J. Dis. Child. 
37:546, 1929. 

The falling drop method is the most accurate of the several methods com- 
pared for measuring the water content in determining the specific gravity of the 
blood serum. The blood serum of patients exhibiting clinically the most marked 
dehydration had a higher specific gravity, a greater total solid content and a larger 
percentage of serum protein than the specimens from normal patients. The falling 
drop method of determining specific gravity is a procedure of clinical value, owing 
to its simplicity, accuracy and rapidity. Author’s Summary. 

Culture Media from Commercial Dried Yeast. James M. Neill, John 
Y. Sugg, Lurline V. Richardson and William L. Fleming, J. Bact. 
17:329, 1929. 

This paper describes the method of preparation of culture mediums from 
commercial dried yeast, and reviews their advantages and limitations. The “5 per 
cent yeast” broth and agar have been found satisfactory for all routine purposes 
for which meat infusion peptone mediums are commonly employed. The yeast 
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mediums are easy to prepare and possess the definite advantages . of uniform 
reliability and low cost (9 cents per liter of broth) .. Their use is especially 
recommended for the routine culture of infectious material in clinical bacteriologic 
laboratories. Authors’ Summary. 

An Improved Method of Culture from a Single Bacterial Cell. Sydney 
G. Paine and J. C. Ramchandani, J. Bact. 17:377, 1929. 

The method is a modification of the one given in an earlier number of the 
Journal of Bacteriology (Paine, 1927). Attenuations from the culture are made 
in five sterile watch glasses, as in the method of Paine, but, in place of sterile 
water, use is made of a sterile solution of nigrosine, as in the method of Burri. 
With the precautions described in the earlier paper, the appropriate dilutions are 
taken up with a steel mapping-pen, instead of being spotted on the surface of 
agar in a dish, are drawn in lines on the surface of a film of agar previously 
prepared on a long, narrow coverslip. In order to prevent ploughing up the 
surface of the agar, the steel pen is attached to its holder by a short coil of 
spring-brass wire. In this way, sufficient rigidity for the control of the pen’s 
direction can be retained while allowing only the slightest pressure of the point 
of the pen on the surface of the agar. The coverslip is mounted above a glass 
slide, film side down, conveniently supported at the ends on thin strips of card- 
board in such a way that contact of the agar film with the glass slide is just 
prevented. The ink lines are examined under the 12th inch objective, and the 
positions of what appear to be single bacterial cells are marked down by spots of 
Chinese ink. The slides are then placed in a moist chamber and incubated, over 
night. Any colonies that develop at the marked spots from single cells will be 
of approximately the same size and may safely be assumed to be pure, while any 
that develop into larger than minimal size may be discarded as impure. 

The Value of Vegetable Extracts in Culture Mediums. Luther 
Thompson, J. Bact. 17:379, 1929. 

Aqueous extracts of potato, carrot, spinach, radish and beef heart were sterilized 
by filtration and added to nutrient broth aseptically. It was found that as little 
as 0.01 cc. of these extracts, when added to from 6 to 7 cc. of nutrient broth, 
would promote growth of many streptococci which did not grow in the broth 
alone, while 0.2 cc. was sufficient to give vigorous growth of most streptococci. 
Potato extract was found to be the most satisf actor y because of its high nutritive 
value and because it keeps well without change in reaction or in precipitation of 
protein. Heat was found to have an effect on the extract proportional to the pre- 
cipitation, those mediums giving the most precipitate being the least useful in 
accelerating growth. Both the proteid and nonproteid nitrogen fractions of the 
potato extract serve to stimulate growth of streptococci, but not in as marked a 
degree as the whole extract. Potato extract may be used in place of fresh blood in 
many instances in which it is not essential to observe hemolysis. It is helpful in 
getting a growth of streptococci and pneumococci free from cells and precipitated 
fractions of medium. As an enriching substance in ordinary fermentation tubes, it 
allows growth of streptococci without interfering with the action on the sugar. The 
substance in potato extract responsible for promoting growth is thought to be 
nitrogenous material, which furnishes suitable food for the bacteria, rather than 
food-accessory substances. . 

Author’s Summary. 

A New Histochemical Method for Arsphenamine and Related Arseno- 
benzol Derivatives. N. von Jancso, Jr., Ztschr. f. d. ges. exper. Med. 
61:63, 1928. 

Tissues are fixed in solutions of formaldehyde (1 part of 40 per cent formalde- 
hyde solution and 4 parts of distilled water) for from one to four days Frozen 
sections are placed either in distilled water or in a freshly prepared silver bath 
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(to 1.5 per cent aqueous solution of silver nitrate, ammonium hydroxide is added, 
drop by drop, until the precipitate redissolves; to the clear solution an equal 
amount of purest glycerin is added). The sections are placed in this bath for 
from thirty to fifty-five minutes, care being taken to prevent their sticking together ; 
the bath should be gently shaken. The sections are then washed in distilled water 
for about one minute and placed in a 1 per cent aqueous solution of sodium 
thiosulphate for from three to ten minutes ; they are now transferred again to 
distilled water, dehydrated in the usual manner, washed in xylene and embedded 
in balsam. Arsphenamine and other arsenobenzol derivatives appear as brown or 
black granules. The method may be combined with nuclear staining (hematoxylin, 
alum carmine), staining for fats, etc. If minimal quantities of arsphenamine are 
to be demonstrated (as in human tissues after ordinary intravenous medication), 
it is advisable to place the sections for one hour in pure glycerin after the silver 
bath. (For further technical details the original paper and the author’s previous 
publications, cited in the text, should be consulted.) 

By means of this histochemical method, it has been possible to study the local- 
ization of arsphenamine and related preparations in the various tissues of man and 
animals. The author has shown that certain arsenobenzols are stored by the 
reticulo-endothelial cells. There were considerable and characteristic differences in 
the distribution of nine different forms of arsenobenzol derivatives. In general, 
these substances are distributed and stored like the acid vital dyes, such as 
benzopurpurin. Balduin Lucre. 

The Diagnosis of Endocarditis Lenta. H. Kurten, Ztschr. f. d. ges. exper. 
Med. 61:494, 1928. 

A characteristic serum reaction in fifty-five cases of endocarditis lenta is 
described. To 1 cc. of serum in a test tube are added 2 drops of 40 per cent 
neutral solution of formaldehyde; the tube is shaken to produce thorough mixing, 
and is then allowed to stand at room temperature. During the next two hours, 
the presence or absence of gelation is noted by tilting the test tube. Kurten has 
examined the serums of over 1,100 patients and healthy persons by this test. 
Normal serums remain liquid for twenty-four hours; the serums from thirty-five 
cases of endocarditis lenta gelled either immediately or within two hours after 
the addition of solution of formaldehyde. The serums of five patients not suffer- 
ing from endocarditis lenta (two with nephrosis, two with uremia and one with 
amyloid disease) gave a positive reaction. The author demonstrated that the reac- 
tion depends on an increase of the globulin fraction of the blood. While not 
specific, the reaction with solution of formaldehyde is of diagnostic value in cases 
of endocarditis lenta ; other forms of endocarditis give a negative reaction. 

Balduin Lucre. 

A New Histochemical Method for Arsphenamine and Related Arseno- 
benzol Derivatives. Joseph Schumacher, Ztschr. f. d. ges. exper. Med. 
63:804, 1928. 

Schumacher calls attention to his publications on the demonstration of arsphen- 
amine, which are not mentioned in the article by von Jancso. References are 
given to his wDrk. This is of interest in connection with the paper by von Jansco 
abstracted in the Archives. Balduin Lucre. 
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NEW YORK PATHOLOGICAL SOCIETY AND THE 
NEW YORK ACADEMY OF MEDICINE 

Joint Meeting, May 2, 1929 
Harrison S. Martland, Presiding 

New Methods for the Serodiagnosis of Syphilis. Ernst Meinicke. 

I shall say a few words about the old and new theories of the Wassermann 
reaction and the flocculation tests. The modern view of Sachs that there is a 
reaction between lipoids and antibodies against lipoids is at the bottom of all the 
reactions. The hypothesis of Klopstock is that the principle of the methods is 
an immunity reaction against the spirochetes and at the same time (combining 
his hypothesis with that of Sachs) an immunity reaction against lipoids. The 
new theories may be right, but they are not yet sufficiently proved. Nevertheless, 
the serodiagnostic methods have an ever-increasing practical importance in the 
detection of cases of syphilis and as a guide in treatment. 

Until 1917, none of the flocculation reactions had practical importance. My 
Kochsalzmethode (sodium chloride method, M. R.) was the first which was proved 
to be of practical value. In 1918, Sachs and Klopstock followed with their reac- 
tion. In 1918, I published a second one, introduced in the literature as D. M. 
In 1921, Dold published the first turbidity test as a rapid test. I applied his 
theories to my own reaction and described my turbidity test, which as M. T. R. 
has extended widely throughout the world. New progress was made by Kahn 
and Muller. Both described reactions which were more sensitive than the old 
ones, and at the same time at least as specific. The International Serological 
Conference of last year at Copenhagen proved beyond doubt that both methods 
are more apt to fulfil the purpose of detecting cases of syphilis than the old 
methods. The Muller reaction is rather difficult to perform; the Kahn test, on 
the other hand, is not so difficult to set up, but there can sometimes arise some 
doubt in the reading of the results. 

I therefore tried to develop and improve my turbidity test and to find a reac- 
tion as sensitive as possible and at the same time easy to perform and read. As 
a result of my investigations I published a reaction, called the Meinicke- 
Klarungs-Reaktion (M. K. R.) clarification reaction. The principle of this 
method is the clearing up of the mixture of serum and extract dilution, formerly 
opaque and milky turbid. The extracts used in this test are the same as in the 
M. T. R., only the amount of balsam of Tolu has been increased. (An exact 
description of the preparation of the antigen will be published in detail.) A short 
description of the performance of the test and the reading of the results was given. 

The new test has been worked out lately (publication in print) as a rapid test 
and as a microreaction. In this form it is a flocculation reaction and not a 
clarification reaction. The principle is the formation of conglomerations in the 
positive cases, which can be easily observed through a microscope, using a small 
magnification of about 60 times. A short description of the performance of the 
micro test and of the readings was given. 

In comparison with the Kahn test, the Wassermann test and the M. T. R. 
(turbidity test) with this new one in 3,000 cases, it has been shown that the 
Kahn test and the M. K. R. form one group of reactions which is much more 
sensitive than the Wassermann test and the M. T. R. There is a high percentage 
of positive cases in favor of the Kahn test and my new method. According to 
my experiences the clarification reaction is even more sensitive than the Kahn 
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reaction. In some positive cases it gives a positive result, whereas the Kahn test 
is negative or only weakly positive. The opposite occurrence is rather seldom. 
As at Copenhagen there are some exceptional cases, in which the old weak methods 
are superior to the new ones. Concerning the specificity, the new methods are 
more trustworthy than the old ones. 

There can be no doubt that a sensitive method is of the highest value in 
detecting cases of syphilis. On the other hand, it must yet be proved whether 
the sensitive methods are not perhaps too strong to be a good guide during the 
treatment. 

I venture to think it would be of great value to the scientists in this country 
in which the Kahn test is rather widespread to have now in my clarification 
reaction a simple method with which to check the Kahn test. In view of this 
I want to introduce my new tests into this country, and should be pleased to have 
them given a trial. 

DISCUSSION 

John A. Kolmer, Philadelphia: It is highly probable, as Dr. Meinicke has 
indicated, that the antibody-like substance responsible for the complement-fixation 
reaction in syphilis is identical with that which causes the numerous flocculation 
reactions. It is also rather unfortunate that so much confusion has been devel- 
oped in the serology of syphilis, particularly from the standpoint of the practi- 
tioner. Since Wassermann described his test in 1905, there have been developed 
a large number of modifications of his test, that usually bear his name, but many 
• of these are indeed different, both in principle and practice, from the original 
Wassermann reaction, and manj' of the flocculation tests which have been devel- 
oped since 1907 have been compared with the so-called Wassermann reaction 
without much attention being paid to the technic of the latter. 

If one were to compare several of these flocculation reactions as described by 
Meinicke, Sachs, Dreyer, Kahn and others with the original Wassermann technic, 
it would be found that they are more sensitive and possibly a bit more specific, 
but one must compare these flocculation reactions with some of the newer and 
better complement-fixation tests for this disease. Furthermore, it is far more 
important to estimate the value of these flocculation reactions in relation to the 
diagnosis and treatment of syphilis than it is merely to compare them to the 
Wassermann reaction. 

It is not true that these flocculation reactions are simple. They still have to 
be done by experienced serologists for acceptable results. It has been rather 
unfortunate that the literature on flocculation reactions has given a widespread 
impression that these are tests so simple that they can be done in the corner 
laboratory of the average physician's office. This is not true. These extracts 
have to be prepared with a great deal of skill, and the tests have to be conducted 
for the best results by experienced serologists. 

We are not so much interested in how the flocculation reactions compare with 
the Wassermann reaction. We are far more interested in whether or not they 
improve the status of the serum diagnosis of this disease and as a control on its 
specific treatment. I think that the consensus in many circles is that none of 
the flocculation reactions have displaced the better of the complement-fixation 
reactions. This was the conclusion reached last May at Copenhagen in the 
Second Laboratory Conference of the Health Organization of the League of 
Nations to which Dr. Meinicke referred. It would appear that the consensus is 
that the complement-fixation test should be maintained, and that one or more .of 
the flocculation reactions should be used as an additional test and as a control. 

This is my own conclusion. My experience during the last few years has 
been based on the Kahn reaction, and I have not used the new Meinicke test. I 
did use his third method prior to 1923, and found that it agreed with the Wasser- 
mann reaction in about 90 per cent of cases. I have not had experience with the 
new modification that he has described this evening, but I find that the Kahn 
reaction agrees with my new complement-fixation test for syphilis in 96 per cent 
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of serums and that the difference of 4 per cent is made up of cases in which 
the patients react positively with the Kahn and negatively with the complement- 
fixation, or the reverse, with the general tendency for the Kahn reaction to- 
remain positive longer in cases in which the patients were treated than the 
complement-fixation reaction. 

The great difficulty with the flocculation test has been the reading and. the 
interpretation of the weakly positive reactions, as estimated by Dr. Meinicke. 
It concerns a group of cases that are exceedingly important, because the cases 
are usually of so-called latent or concealed syphilis, or cases in which the patients 
have been treated and in which there is but a small amount of antibody in the 
blood. We want tests for the serologic diagnosis of syphilis that will clear up 
the doubt that usually surrounds the weakly positive reactions, and I must declare, 
so far as my own experience is concerned, that for the average serologist, the 
complement-fixation reaction is easier to read and much less likely to error of 
interpretation than are the weakly positive flocculation reactions. Furthermore, 
it has been my experience that the Kahn and other flocculation reactions do not 
ordinarily fare as well in the small laboratory with the average laboratory tech- 
nician as does the complement-fixation reaction. If I can judge from the number 
of cases that are sent to me to untangle from the diagnostic standpoint, and more 
especially cases in which the diagnosis of syphilis has been made on the basis of 
a weakly positive Kahn reaction, I rather suspect that there are a good number 
of false positive reactions being recorded, so that I still believe that a good 
complement-fixation reaction is superior in the hands of the average laboratory 
technician than are several of the flocculation reactions. I have learned to view 
with some skepticism the significance of a weakly positive Kahn reaction, par- 
ticularly those that give a — 1, or a — 11, because of the frequency with which 
they may occur in persons in whom syphilis can be excluded clinically. Of course 
the stronger reactions are just as specific as is the complement-fixation reaction. 

Now, as far as a comparison of the Kahn with the complement-fixation test 
goes, these are best made when serums are carefully collected from groups of 
patients and tested in the laboratory without the serologist knowing anything about 
their source. One of the best studies in this connection was conducted in 1926 
by Dr, Gilbert and Miss Langworthy, who sent serums to several different labora- 
tories throughout the country, including my own in Philadelphia. In this group 
of 252 specimens from 227 patients, there were 24 cases of primary syphilis ; 58 
per cent gave a positive Kahn and 67 per cent gave a positive Kolmer complement- 
fixation. There were 6 cases of secondary syphilis, and both the Kahn and the 
complement-fixation reactions were positive in all of them. There were 24 cases of 
tertiary syphilis; 51 per cent gave a positive Kahn and 71 per cent a positive 
complement-fixation reaction. There were 21 cases of neurosyphilis; 70 per cent 
gave a positive Kahn and 80 per cent a positive complement-fixation. There 
were 30 cases of congenital syphilis; 37 per cent gave a positive Kahn and 40 
per cent a positive complement-fixation. There were 105 cases of syphilis in 
which the patients were treated; 47 per cent gave a positive Kahn and 45 per 
cent a positive complement-fixation. These results are in line with our general 
experience in Philadelphia that the complement-fixation test is not really less 
sensitive. It is equally sensitive, and the two tests conducted together give the 
best information for the serum diagnosis of syphilis. In my opinion it is not a 
question of choosing one or the other. It is rather a realization that the serum 
diagnosis of syphilis is best served by choosing a good precipitation test in con- 
junction with a good complement-fixation test. 

At this Second Laboratory Conference, held last May in Copenhagen, which 
I regret I was unable to attend because of my work at the University, there were 
944 cases studied; 502 were syphilitic, 7 were doubtful and 435 were regarded 
as nonsyphilitic. Seven different complement- fixation tests were used, and & about 
an equal number of flocculation tests, including the Meinicke test In the 
complement-fixation tests, taking tire Harrison technic for comparison in SO 7 
cases of syphilis, there were 58 per cent positive complement-fixation reactions'" 
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including doubtfully positive reactions. In this group Meinicke reported about 

56.5 per cent positive reactions. I do not know whether he used the method he 
talked about this evening or his former method, but his 56.5 per cent corresponded 
closely to the Harrison 58 per cent. The Kahn test came out much better, giving 

67.5 per cent positive reactions. Sachs observed about 55.2 per cent positive 
reactions. Dreyer reported about 66.3 per cent positive reactions. Vernes, doing 
his rather complicated test, had 52.1 per cent positive reactions. It is equally 
important, however, to examine the percentage of positive reactions in cases in 
which the reaction was regarded as negative. Harrison, with the complement- 
fixation test, had about 2.7 per cent false positive reactions. Meinicke had 5 per 
cent false positive reactions; Kahn, 1.1 per cent; Sachs, 0.2 per cent; Dreyer 
(sigma test), 9.4 per cent, and Vernes had 10.5 per cent. Personally I am opposed 
to any test that yields falsely positive reactions. Every serologist knows that it 
is possible to make serologic technic hypersensitive and increase the percentage 
of positive reactions in syphilis, but that we immediately run the risk of getting 
false positive reactions in normal persons. I had far rather miss an occasional 
case of syphilis than to fasten the diagnosis of syphilis on a single nonsyphilitic 
person. When I devised my own modified complement- fixation test, I adjusted 
the hemolytic system in such a way that I felt reasonably sure we would miss an 
occasional case of so-called latent or concealed syphilis, but I had far rather do 
that than run the risk of getting false positive reactions in nonsyphilitic persons. 

In conclusion, I may summarize one or two of the conclusions of this Second 
Laboratory Conference at Copenhagen, at which it was stated that “it desired to 
emphasize the fact that, no less than the complement-fixation tests, these floccu- 
lation methods are, despite their apparent simplicity, extremely sensitive to slight 
differences in experimental conditions and subject to so many sources of error, 
in connection both with the execution of the tests and in the reading and inter- 
pretation of results, that they must be placed only in the hands of specially trained 
serologists.” 

The Conference being of the opinion that some serologic tests may have the 
advantage of greater sensitiveness without being absolutely specific and vice versa, 
and that concordance of reaction of two or more tests has greater diagnostic 
value than has a single reaction “recommended that, in order to secure the most 
reliable information to the clinician, at least two different serologic diagnostic 
methods should be used.” The Conference having in mind the necessity for 
constantly readjusting serodiagnostic methods in order to obtain the highest degree 
of specificity “recommended that the serologist should check the accuracy of his 
tests by regular and very frequent reference to the clinical data, in consultation 
with the clinician, whose assistance in supplying adequate information as to the 
history of syphilis and the clinical particulars of the case is of great value for 
the interpretation of the results.” The Conference “wished to reiterate with 
particular emphasis that in spite of the increased sensitiveness which the various 
serodiagnostic methods have shown at the present Conference, serological results 
may, notwithstanding the presence of a syphilitic infection, be negative in certain 
cases; that a positive reaction in the absence of a dear history or of signs of 
syphilis should, if only to exclude all possibility of error, never be accepted until 
a test of at least one more specimen has afforded the same result; that except in 
the case of a few well defined pathological conditions, syphilis is indicated with a 
degree of probability which closely approximates its certainty when several tests 
performed according to different methods give a positive result.” 

As far as my own experience is concerned in serology and likewise in clinical 
syphilology, I believe that there is still a great need for the complement-fixation 
test. It is true there are certain times, particularly on board ships, when the 
complement-fixation test cannot be used, but otherwise the conduct of a complement- 
fixation test of acceptable accuracy and sensitiveness along with an acceptable 
flocculation test as a control would appear to serve best the serum diagnosis of 
syphilis. 
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Ernst Meinicke : I may say that it was my old method I used at the last 
Conference in Copenhagen, and it was there that the tests of Kahn and Muller 
showed me it was possible to improve the method I had developed. The experi- 
ence at the Conference was contrary to all opinions we had before. It was proved 
there that the most sensitive reactions, namely, the Kahn and the Muller tests, 
were the best concerning the specificity, and the Wassermann. test in its several 
modifications came out well in the rear on jiccount of the specificity. I am a bit 
skeptical, and we all were at the Conference, of the possibility of strengthening 
the Wassermann test or one of its modifications, in such a way that it can compete 
with the new tests, for at Copenhagen the Wassermann test had been worked out 
not only with inactive serum, but also with active serum, and it is known that a 
Wassermann reaction set up with active serum is much more sensitive than with 
inactive serum. I may state that it was the intention at Copenhagen to throw 
the Wassermann test out and to rely on the flocculation tests. The conclusion 
Dr. Kolmer referred to was not universal but the majority of the members voted 
that we ought to keep the Wassermann to check up with the flocculation tests. 
Some of the members of the Conference, however, were already in favor of the 
flocculation tests and against keeping the Wassermann test, and it was the impres- 
sion at the Conference that, though the time had not come for discarding the 
Wassermann test, the probability was that we could do so, perhaps at the next 
Conference. 

The Functions of the Gallbladder and Some of Their Disturbances 

in the Light of Recent Investigations. Bela Halpert. 

The view most widely accepted regards the gallbladder as a reservoir, the 
function of which is to supply concentrated bile whenever there is call for such 
in the intestine. According to another view, of more recent conception, the bile 
enters the gallbladder not to be stored there and in time expelled, but to be 
resorbed in toto by the mucosa of the gallbladder (Sweet [Internat. Clinics 1: 
187, 1924], Halpert [Med. Klin. 20:408, 1924], Blond [Arch. f. ldin. Chir. 149 : 
662, 1928]). Thus the gallbladder performs at least two main functions: first 
the return of important constituents of the bile into the circulation, and second 
by the resorption of bile, the relief and regulation of the pressure within the 
biliary system while the sphincter of the ductus choledochus is closed (Anat. 
Rec. 29 : 359 , 1925). There is considerable evidence, morphologic (Bull. Johns 
Hopkins Hosp. 40 : 390 , and 41 : 77 , 1927) and experimental, supporting this 
conception. 

The first fold of Heister is a high thin semilunar membrane which narrows 
the lumen at the neck of the gallbladder to less than a third of the original 
diameter. The orifice is eccentrically situated. At the lower limb of the S-shaped 
turn of the neck of the gallbladder a second fold narrows the lumen. Here the 
neck continues into the cystic duct which tapers gradually toward its junction 
with the common hepatic duct. The crescent-like folds protruding into the lumen 
of the cystic duct are apparently arranged in a fashion to act as a system of 
“one way valves” : they permit the inflow but prevent or hinder the outflow of 
bile from the gallbladder. 

Data thus far obtained by studying the spontaneous contractions of the isolated 
gallbladder of the dog (Anat. Rec. 42:50,’ 1929) indicate that the function of the 
muscular coat is that of preventing overdistention and to affect adjustment in 
size to the varying content. It was found that when the fluid content of the 
isolated gallbladder suspended in an oxygenated bath of Locke’s solution at body 
temperature, was raised or lowered, a change was registered, but soon adjustment 
occurred and the curve returned to the previous level and resumed its former 
shape. 

Experiments with methylene blue on the rabbit (Am. J. Physiol. 88:351, 1927) 
prove beyond doubt that at least in this animal, and also in the rhesus monkev 
when bile leaves the gallbladder through the cystic duct, this is rather an excep- 
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tion than the rule. These experiments also throw some light on the mechanism 
of the formation of gallstones. Abnormal composition of the bile or a disturbed 
resorptive function of the gallbladder mucosa leads to stagnation of bile in the 
biliary vesicle. 

If stasis of stone-forming constituents in the gallbladder is due to an increased 
excretion of these elements or to a disturbed or altered functioning of the liver, 
we may speak of a “hepatogenous” stasis in the gallbladder. Experiments with 
methylene blue furnish a striking example of such a hepatogenous stasis (Arch. 
Path. 7:473 [March] 1929). Injected intravenously or given by mouth, methylene 
blue appears in the bile and is poured into the gallbladder; the mucosa of the 
latter apparently cannot resorb the dye fast enough to cause its rapid disappear- 
ance, and so the dye stays there for days. It is evident that much the same thing 
happens when the sodium salt of tetraiodophenolphthalein is administered for 
cholecystography. Both of these examples of hepatogenous stasis in the gall- 
bladder support the idea that something of the same order happens in cases of 
marked cholesterolemia, when the cholesterol content of the bile is correspond- 
ingly exaggerated. 

If the stasis in the gallbladder is caused by. intrinsic functional disturbances 
or demonstrable pathologic conditions of the gallbladder itself, with the func- 
tioning of the liver more or less unimpaired, one may speak of a “cystogenous” 
stasis in the gallbladder. 

Perhaps the most convincing evidence for the existence of these two types, the 
hepatogenous and the cystogenous stasis, is furnished by the concretions usually 
found in these conditions. 

The chemical composition and the architecture of gallstones permit their ready 
classification into three groups (Arch. Path. 6:623 [Oct.] 1928). Those con- 
sisting purely or mainly of one of the stone-forming constituents of the bile, such 
as (a) cholesterol, ( b ) biliary pigments (calcium bilirubinate) and ( c ) calcium 
carbonate may be classed as group 1, i. e., the group of “pure gallstones.” For 
the formation of all of these so-called “pure gallstones,” the liver rather than the 
gallbladder may be considered primarily responsible. Group 2 is the group of 
“mixed gallstones,” that is, those consisting purely or mainly of at least two of 
the constituents of the “pure gallstones.” Their formation has generally been 
associated with infection. Infection and inflammation damage the mucosa of the 
gallbladder so that not all of the constituents of the bile are resorbed. Thus 
“mixed gallstones” are formed in cystogenous stasis in the gallbladder, the 
stagnation being responsible for the formation of the stones and the infection 
for the stagnation. 

When a hepatogenous stasis in the gallbladder which has led to the formation 
of pure gallstones, precedes a cystogenous stasis, “combined gallstones” form, which 
have a nucleus formed by one of the members of the group of “pure gallstones” 
and have a shell formed by one of the members of the group of “mixed gall- 
stones.” If, on the other hand, a cystogenous stasis in the gallbladder which 
has led to the formation of mixed gallstones is followed by a hepatogenous stasis, 
“combined gallstones” form which have a nucleus formed by one of the members 
of the group of “mixed gallstones” and have a shell formed by one of the members 
of the group of “pure gallstones.” 

DISCUSSION 

B. P. Babkin, Montreal : Dr. Halpert emphasizes one of the functions of the 
gallbladder, and nobody, of course, denies this function. According to his opinion, 
bile which enters the gallbladder under normal conditions never leaves the gall- 
bladder. I am afraid that there are many facts which speak against this theory. 
The greatest difficulty for Dr. Halpert is that his theory is in opposition to these 
facts. What are the facts that show that the gallbladder normally delivers its 
contents every day? The facts are these: We have a dog with a permanent 
Pavlov’s fistula of the common bile duct. If there is no food in the alimentary 
tract of such a dog, there rarely comes a flow of bile from this fistula. As soon 
as food is given to such a dog, it will be seen that first of all there is a discharge 
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through this fistula of thick -bile containing mucin. The content of solid matter 
in such bile is in many cases in the first and second hour twice as great as in 
the later hours ; in the later hours, from the third to the sixth hour, a straw-yellow 
bile is flowing. One may say that the liver is responsible for this dark viscid bile. 
Two investigators cut out the gallbladder, and in this case from the beginning 
of the experiment they received thin bile which did not contain mucin. Therefore 
there is no doubt that the thick mucin-containing bile flowing through the fistula 
shortly after a meal is from the gallbladder. That is the first fact which is hard 
to accept from the point of view of Dr. Halpert’s theory. 

The second fact is about the bile passages. We must not look on the bile 
passages as in passive use. They are in active use. They may let the bile run 
into the intestine or into the gallbladder. There are two sphincters which may 
regulate the flow of the bile, one in the common bile duct and another probably 
in the wall of the cystic duct or in the neck of the gallbladder. This is not a 
supposition to account for our facts. The dog has a double permanent fistula, a 
Pavlov’s fistula of the ductus choledochus and a fistula of the gallbladder. Before 
the experiment the bile flows from the fistula of the gallbladder. As soon as 
food is given, conditions change, but it makes a great difference what food is 
given. If milk or meat is used no bile flows from the gallbladder during the 
first three to four hours. All the bile is directed to the common bile duct fistula. 
Later on, in the fourth or fifth hour, it flows in both directions; toward the 
common bile duct fistula and toward the gallbladder. When bread is given, con- 
ditions are different. In the first hour only the hepatic bile is directed toward 
the common bile duct. Later on the bile is flowing in both directions. 

The third fact is that the gallbladder has the property to expel its contents into 
the duodenum, I will not discuss the property of the gallbladder to contract, 
because it is a complicated problem, and has no direct relation to our discussion. 

The evidences of the fact that the gallbladder delivers its contents into the 
duodenum are so numerous that we could spend a whole night talking about them. 
Many investigators have shown that. I myself have reported some experiments 
on cats showing that the gallbladder is empty and collapsed after a meal con- 
taining cream and egg yolk. Dr. Halpert said that the gallbladder is emptied 
occasionally in small quantities. In my cases one hour after a fat meal only one or 
two drops of bile were left in the cat’s gallbladder. I have been so interested 
that I asked our x-ray man at McGill University, Dr. Brooks, how things were 
going there. He told me that after the injection of dye in the morning, the gall- 
bladder shows a good shadow, and after a standard meal consisting of c ream 
and egg yolk in two hours the gallbladder is emptied and the shadow disappears, 
and he added that one can sometimes see this in the colon the next day. It is 
difficult to explain these facts from the theory of reabsorption of bile. Then we 
must make a highly improbable supposition that certain stimuli increase the absorp- 
tion so much that in this short period of one or two hours the bile from the 
gallbladder is reabsorbed. If one adds to this certain data concerning the influence 
of nerves and drugs on the gallbladder, it will be seen that it is difficult not to 
believe that the contents of the gallbladder may be expelled into the duodenum. 
I would say that anybody who would like to say that this is not so will have a 
difficult task to prove that it is wrong. 

I considered my invitation to address the members of these societies seriously, 
and therefore thought I would spend the time between when it was received, which 
was only about a week and a half, and this evening in trying to repeat experi- 
mentally Dr. Halpert’s work. One fact in Dr. Halpert’s work especially impressed 
me. His experiment with methylene blue is remembered. The methylene blue 
disappeared from the hepatic duct- practically after thirty hours, but he could find 
the methylene blue in the gallbladder in something like seventy-two hours. Now 
through what way had methylene blue reabsorbed from the gallbladder left the 
body? Did it get into the hepatic bile or into the urine to disappear completely? 
Maybe this bile had a third way to pass, and the third way was into the intestine 
I performed the following experiments, only a few of which I shall quote They 
answer this question of the bile passing into the intestine with a positive yes. The 
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first experiment was on a cat. With the animal under anesthesia, 6 cc. of 1 per cent 
methylene blue was injected into the gallbladder. The cat was left for six hours. 
After six hours the cat received 100 Gm. of cream and one egg yolk ; then after 
two hours and twenty minutes, the cat was opened. The gallbladder was collapsed 
and almost empty. Two-tenths cubic centimeter of bile could be obtained from 
the gallbladder. The content of the first part of the duodenum consisted of 
yellowish-white masses. Further on there were greenish masses; so it could be 
interpreted that these experiments showed that bile from the gallbladder had 
already passed along and that later on hepatic bile poor in methylene blue was 
discharged. 

The second cat received an injection of methylene blue. After five hours and 
twenty-five minutes, it received the same amount of cream and one egg yolk as 
the first cat. This cat did not eat the meal properly ; she left part of it. The cat 
was opened about an hour and fifteen minutes after the test meal. The duodenum 
was filled with greenish-white masses. The common bile duct was cannulated. 
It could be seen that the bile which .was flowing was dark green. This bile could 
be from the gallbladder or from the liver. The cystic duct was tied. Then this 
dark green bile was replaced by light brown bile. A remarkable phenomenon was 
observed : as soon as the light brown bile was placed in a cylinder and shaken 
with air, it turned green, and when the concentration of dye in both biles was 
compared it was found that it was about 2.4 times greater in the first bile than 
in the second. In other words, the first bile came from the gallbladder and the 
second bile from the liver. 

The third experiment was done on a dog. Under anesthesia 5 cc. of bile was 
removed aseptically from the gallbladder (the gallbladder contained about 6 or 
7 cc. of bile) and 5 cc. of 1 per cent methylene blue was injected. The next 
morning the dog was given a test meal of 250 cc. of cream and two egg yolks. 
After two hours and fifteen minutes the dog was opened under anesthesia. The 
gallbladder contained only 2 cc. of bile. The contents of the intestine was 
milkish yellow. This experiment could be interpreted in the sense of Dr. Halpert 
that the green bile with methylene blue was absorbed in the gallbladder and yet 
the fresh bile from the liver was flowing in the intestine. Hydrogen peroxide 
was added to the intestinal contents and the content turned green, but it was not 
yet proved that it was methylene blue because the bile under the influence of 
peroxide turned green (bilirubin could be converted into biliverdin). Therefore 
according to the method of Halpert lead acetate was added to this greenish content 
of the intestine, and after a certain time a light blue appeared which indicated that 
the dye injected into the gallbladder appeared in the intestine. I want to say 
only a few words about the reduction of the methylene blue. Apparently we 
have made an interesting observation that the bile removed from the gallbladder 
and mixed with methylene blue retains its green color for many days. I have 
had one such bile for seven days. The hepatic bile has the property to reduce 
methylene blue to a leuko-form. In the freshly secreted bile from the hepatic 
duct it seems there are substances which are able to reduce the methylene blue, 
and in the gallbladder bile there are certain substances which resist this reduction. 

The last word is about the experiments on rabbits. One rabbit was given 
intravenous injections of methylene blue and left for five hours without food and 
then killed. The gallbladder was found to be practically empty; it contained less 
than 0.1 cc. of bile. Another rabbit was given injections with methylene blue 
also, but received food afterward. It was killed six hours later. The gallbladder 
contained 0.3 cc. of green bile only. The intestinal contents were yellow, but 
at that time the idea of reduction had not occurred. I must say the rabbit is a 
peculiar animal because its stomach is like that of no other animal. Its stomach 
is always filled with food, and it is constantly secreting pancreatic juice. Special 
experiments must be done to clear up the problem of discharge of the bile from the 
gallbladder into the duodenum in rabbits. My experiments show only that in both 
rabbits the gallbladders were practically empty. It is doubtful, however, whether 
the rabbit’s gallbladder would react differently from that of other animals. 
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Bela Halpert : I spoke of experiments with methylene blue in the rabbit 
and mentioned also the monkey. I may add to this that the experiment was 
performed once in man also, with a result much like that in the rabbit. ^ Methylene 
blue was given by mouth in an amount used in the rabbit experiments, i. e., 20 mg. 
per kilogram of body weight to a woman, aged 37, on whom an operation was 
to be performed. One half of the dose was given eighty-six and the other seventy- 
four hours before laparotomy. The patient was kept on the usual hospital diet. 
The urine became free from methylene blue thirty-six hours before the operation. 
The bile removed from the gallbladder at operation, seventy-four hours after the 
last dose of methylene blue, contained the dye in a concentration (1 : 4,800) higher 
than in any of the similar experiments in rabbits. 

Studies on “Malignant Sclerosis” of the Kidneys (Fahr). Paul 
Klemperer and S. Otani. 

The studies were based on eighteen cases observed at Mount Sinai Hospital, 
New York Gty, and ample control material. In the cases studied, ten patients 
were males and eight were females. Seventy-two per cent of the patients were 
less than 50 years of age, while 28 per cent were older; this was exactly the 
reverse of the age incidence in sixty-two cases of benign sclerosis. The frequency 
of malignant sclerosis was evidenced by the fact that 34 per cent of all fatal 
cases of renal disease observed during the last two years were of this kind. 

The essential clinical feature was hypertension of long duration with suddenly 
developing renal insufficiency which quickly led to the death of the patient. In 
two cases high blood pressure was incidentally discovered at the examination for 
life insurance. In the other instances, more or less severe symptoms, mostly 
headaches, failing vision, nosebleed or cardiac manifestations had caused the 
patients to consult a physician who had detected hypertension. Occasionally, the 
long duration could be concluded only from the marked hypertrophy of the heart, 
found at necropsy. The sudden occurrence of such serious symptoms as persistent 
vomiting, coma or stupor was the usual cause of the hospitalization of the patients. 
The duration of the terminal phase was from five days to five months ; the average 
duration of all cases was thirty-nine days. The course of the disease in the terminal 
phase was always progressive, never was there a remission, and the patients died 
invariably despite every treatment. The clinical symptoms in fourteen cases were 
those of uremia — persistent vomiting, muscular twitchings, severe pruritus, rest- 
lessness and finally coma. The retention of nitrogen was extreme, values over 
100 mg. urea nitrogen per hundred cubic centimeters of blood being the rule. In two 
of the remaining four cases without clinical symptoms of uremia, the figures of 
the urea nitrogen of the blood were over 100 mg. per hundred cubic centimeters of 
blood, proving the severity of the renal insufficiency. In the two other cases 
retention of nitrogen was present but was only moderate. Albumin, white cells 
and casts were always found, red blood cells were present in only a few cases. 
The specific gravity of the urine was always low with the exception of one case. 
When a concentration test had been done, it showed a low fixed specific gravity. 
Both the systolic and the diastolic blood pressure was always high, averaging 
212/132 mm. Neuroretinitis was found in all cases with the exception of one in 
which the patient was not examined. 

Macroscopically the surface of the kidneys was characterized by grayish-yellow 
granulations over depressed red areas. Though the granulations were always 
present, there were variations in the degree of atrophy. Only a few of the cases 
showed marked diminution in size, the average weight of all being 112 Gm. In 
every case petechial hemorrhages were seen on the surface and also on section; 
in three instances they were so numerous that the surface appeared riddled with 
smaller and larger hemorrhagic spots. The cross-section showed variations in 
the width of the cortex corresponding to the degree of atrophy, but the cortical 
markings were nearly always somewhat indistinct. There were always hemorrhages 
in the pelvic mucosa. Arteriosclerosis of the renal artery was conspicuous in only 
eight cases; but the arciform arteries appeared to be arteriosclerotic in the majority 
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Coarse arteriosclerotic scars on the convexity of the kidneys, causing irregularities, 
were superimposed on the diffuse fine granulations in the majority of cases. 

The histologic examination with low magnification showed various degrees of 
glomerular fibrosis and connective tissue replacement of the renal parenchyma. 
But even in the cases with marked fibrosis it was surprising to find that the majority 
of the glomeruli did not present prominent morphologic changes. In order to 
obtain a numerical measure, the glomeruli in fields of equal size were counted and 
classified according to the degree of morphologic alteration. Thirty-eight per cent 
showed such definite changes as complete or partial fibrosis, necrosis of the capillary 
tufts, epithelial or endothelial proliferation. The remaining 62 per cent appeared 
unaltered apart from collapsed capillaries as an evidence of a disturbance of their 
blood supply. The fibrosed malpighian corpuscles differed in no way from those 
found in arteriosclerosis of the kidney. There could be observed the various stages 
and modes of development of fibrosis, as collapse and fusion of loops, hyalinization 
and capsular thickening with gradual choking of the glomerulus. In nearly half 
of the damaged glomeruli severe degenerative and seemingly inflammatory changes 
were observed. The former were hyaline droplet degeneration of the internal and 
external capsular epithelium and necrosis of the- capillary loops. The latter con- 
sisted of endothelial and epithelial proliferation with even occasional formation 
of crescents as in the extracapillary forms of subacute glomerular nephritis, 
accumulation of polymorphonuclear leukocytes within the capillary lumen and 
Bowman space, here often mingled with desquamated epithelium and occasional 
red blood cells. The glomerular alterations were not missed in any of the cases 
though there were variations in their frequency in the individual observation. 
However, it appeared logical to conclude from the percentage of their occurrence 
that the actual glomerular damage could not be held responsible for the severity of 
the renal insufficiency. 

Furthermore, it was questioned whether the nuclear increase and epithelial pro- 
liferation within the malpighian corpuscles should be considered as actualiy inflam- 
matory as Fahr believes, or merely as a reaction to ischemia. The presence of 
similar changes in severe renal arteriosclerosis (the benign decompensated sclerosis 
of Fahr) seemed to favor the latter view. The observation of identical glomerular 
changes in the periphery of recent bland renal infarcts was considered as further 
support for the view that they represented a reaction to ischemia. The glomeruli 
in such locations showed also clearly hyaline droplet degeneration which Fahr 
maintains to be toxic in origin. There could not be any doubt of the ischemic 
etiology in such instances as renal infarcts. The occurrence of these questionable 
glomerular changes, therefore, could not be considered as proof of the inflammatory 
nature and toxic origin of the malignant sclerosis. 

The most outstanding changes, however, were not those of the glomeruli but 
necrosis of the arterioles and cellular intimal proliferation of the distal portions 
of the interlobular arteries. These observations were in full accord with Fahr’s 
description. The interpretation of these results, however, differed again from 
that of Fahr. He considers the arteriolar changes as inflammatory in nature, 
and toxic in origin and terms them necrotizing arteritis and arteriolitis. The 
reason for his conception is the occurrence of arteriolar-necrosis in subacute 
glomerular nephritis which changes he identifies with the arteriolar lesions in 
malignant sclerosis. However, our observation in several cases of subacute 
glomerular nephritis with severe arteriolar changes did not confirm Fahr’s con- 
tention of their identity with the arteriolar-necrosis in malignant sclerosis. The 
arterioles in subacute glomerular nephritis showed not only necrosis but always 
intravascular and perivascular accumulation of polymorphonuclear leukocytes 
which were completely absent in the necrotic arterioles of our group. It was, there- 
fore, correct to speak of necrotizing arteriolitis in subacute glomerular-nephritis 
but the term was not justified in the cases of malignant sclerosis observed by us. 

Since glomerular changes as described by Fahr were found in simple ischemic 
conditions, it was logical to search here also for arteriolar-necrosis which was 
actually found in the vasa afferentia in the periphery of a recent bland infarct. 
This proved that arteriolar-necrosis can be an ischemic phenomenon. 
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The cellular intimal proliferation in small arteries has been considered by Fahr 
as productive endarteritis. If we followed the entire course of such interlobular 
arteries in serial section, we could observe that the proximal portions of the artery 
showed lamellations of the internal elastic membrane in the outer, and a cellular 
layer in the inner zone of the proliferated intima which was characteristic of 
arteriosclerosis. The distal portions, however, showed no elastica lamellations. It 
seemed, however, difficult to believe that the same vessel should be involved in 
two different pathologic processes, namely, arteriosclerosis in the proximal and 
endarteritis in the distal portions. It seemed rational to conclude that the cellular 
intimal proliferation was also arteriosclerotic in nature, the more so because no 
definite inflammatory reaction, such as intravascular or perivascular infiltration, 
could be observed in our cases. The proliferated cells suffered severe hyaline 
degeneration and fatty infiltration. The presence of foam cells next to the lumen 
caused marked narrowing, occasionally complete closure. The histologic picture 
suggested a rapid intimal proliferation with acute secondary degenerative changes. 
This acute narrowing could well have been responsible for ischemic changes in the 
arterioles and glomeruli and explained satisfactorily the ensuing circulatory dis- 
turbance of the remaining glomeruli. The arteriolar-necrosis and the glomerular 
changes are conspicuous features which permit the diagnosis of malignant sclerosis, 
but they are not of primary pathogenetic significance. They are not conclusive of 
an inflammatorj' origin of the renal disease. In fact, they are only secondary to 
a rapidly developing arteriosclerosis (Lolilein) of the interlobular arteries. 

The term malignant sclerosis should be supplanted by such a clinical or anatomic 
descriptive name as “chronic hypertension with acute uremia or arteriolosclerosis 
— and necrosis of the kidneys.” 

DISCUSSION 

Arthur M. Fishberg: I cannot refrain from expressing to Dr. Klemperer 
and Dr. Otani the great pleasure I have had in listening to their splendid presenta- 
tion. As far as terminology is concerned, I think the terms benign and malignant 
sclerosis are scarcely apt. These cases of so-called malignant sclerosis start as 
essential hypertension. In every one of the cases we have seen, the patient has 
shown evidence of having had hypertension of many years’ duration. There was 
always marked cardiac hypertrophy. In other words, the process of arteriolar 
necrosis, which characterizes anatomically the so-called malignant sclerosis, is 
merely a complication of essential hypertension, and it is by no means the most 
frequent complication. The most common complication is cardiac failure. The 
second most frequent complication is cerebral hemorrhage, and the third is renal 
insufficiency which may or may not be due to arteriolar necrosis. For these reasons, 
I think a better term to use for the cases with arteriolar necrosis would be the 
malignant phase of essential hypertension. These patients have had essential hyper- 
tension for years, twenty in one of our cases, and the period characterized clinically 
by renal insufficiency and anatomically by arteriolar necrosis is merely one phase, 
the last. 

Arteriolar necrosis is not the only cause of renal insufficiency in essential hyper- 
tension. There are at least three causes. One of these is the coalescence of the 
arteriosclerotic foci of atrophy in the kidney until so little intact parenchyma is 
left that the patient dies of uremia. Such patients are generally old. The second 
cause is cardiac failure, usually due to coronary disease, in patients whose con- 
centrating power has already been moderately impaired. The third cause is the 
superimposition of arteriolar necrosis in the kidney. 

It is perhaps worthy of emphasis, because of some recent statements in the 
literature,, that the appearance of hypertensive retinitis in a patient with essential 
hypertension is not proof that there is arteriolar necrosis in the kidneys. I have 
seen cases of essential hypertension in which hypertensive retinitis developed, but 
at necropsy only “benign” changes were present in the renal arterioles. 

Finally, I should like to add one more argument for the conception advanced 
by Dr. Klemperer and Dr. Otani that arteriolar necrosis is pathogenetically closely 
related to arteriolosclerosis, being presumably a more acute form of the latter 
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It is known that arteriosclerosis has a characteristic distribution, being- most marked 
in the kidneys ; less so in the pancreas, spleen (here hyalinization of the arterioles 
is physiologic), liver and a few other organs; and totally absent in the voluntary 
muscles, though found extremely rarely in the myocardium. Arteriolar necrosis 
has this distribution, which would speak for a close relationship between the two 
processes. 

Herman O. Mosenthal : We owe a debt of gratitude of more than the con- 
ventional sort to Dr. Klemperer for having worked up these cases which are among 
the first to demonstrate the presence of these lesions. I sincerely agree with Dr. 
Fishberg in regarding these pathologic changes as another example of the serious 
effects which hypertension has on the various organs. Dr. Klemperer has shown 
us that this necrotizing arteriosclerosis of the kidneys occurs in patients who had 
been the subject of hypertension for a long period, and what I believe is equally 
important and of great significance is that there was a rise in the diastolic as 
well as in the systolic pressure in these cases. This leads me to one other point, 
which is this : It seems to me that the term malignant in connection with hyper- 
tension is an extremely unfortunate one. In the first place, according to various 
students of this subject, it is applied to three distinct complications accompanying 
high blood pressure ; thus its significance from either the pathologic or the clinical 
point of view is not clear. Furthermore, the terms malignant and benign are 
usually used in medicine in describing conditions entirely apart from a disease like 
essential hypertension. I believe it would be much more appropriate if the terms 
malignant and benign were dropped in this connection, and if we would simply 
classify these cases as mild or severe, and the criterion for such a classification 
would be the height of the diastolic pressure. Any patient with a diastolic pressure 
constantly at a level of about 130 mm. of mercury or above should be classed as 
a severe instance of essential hypertension, with the idea in mind that within a 
comparatively brief space of time there will develop in him lesions in the heart, 
brain or kidneys that will prove to be fatal. The diagnosis of the site of the 
pathologic change and its character, of course, cannot be made until the pathologic 
lesions actually develop. Dr. Klemperer has, I believe, furnished exact data as to 
another form of chronic interstitial nephritis in a complete and satisfactory way. 
The fact that we can trace these serious lesions in the kidneys to a definite cause, 
that is, a mechanical strain entailed by an increased blood pressure, is significant 
and adds a new feature to the etiology of acute diseases of the kidney. 


CHICAGO PATHOLOGICAL SOCIETY 

Regular Monthly Meeting, May 13, 1929 
Esmond R. Long, President, in the Chair 

The Value of Culture in the Diagnosis of Tuberculosis. H. C. Sweany 
and Max Evanoff. 

After several years of experimentation with culture mediums, we are able to 
recommend a method or combination of methods by which practically all viable 
tubercle bacilli can be grown. The percentage of positive results is slightly higher 
than that obtained by animal inoculation. Obviously, such procedures have greater 
value in diagnosis and save time and expense. 

The growth becomes visible within two or three weeks, but acid-fast bacilli 
may be demonstrated within a week in stained preparations. The cost of a culture 
diagnosis does not exceed 20 cents, while a fair charge for diagnosis by animal 
inoculation is $4. 

There are a few rare lesions with cultural results not comparable to those 
with animal inoculation. In old fibrous lesions with attenuated bacilli and in some 
primary lesions of children, we have encountered difficulty in culturing tubercle 
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bacilli. Sometimes, we have failed to obtain growth when the material is over- 
grown with spore-forming bacilli. Success in such circumstances depends largely 
on the technic of treating the material with caustics. 

Summarizing the results in the cultivation of human tubercle bacilli from lesions 
in man, we obtained the best growth with our “cream” medium and nearly as 
good with the “milk” medium. Both were better than Petroff’s egg and Corper’s 
potato mediums. With twenty-two lesions of various types and stages of healing, 
in which a diagnosis could not be made directly, growths were obtained by culture 
in 55 per cent and by animal inoculation in 35 per cent. There is little doubt 
that many of the lesions were entirely closed so that the true percentage for viable 
tubercle bacilli probably is much higher. 

The germicides of choice are 3 per cent hydrochloric acid and 3 per cent sodium 
hydroxide, respectively, applied for from twenty to thirty minutes. While it is 
true that all acid-fast bacilli may not be tubercle bacilli, all of the numerous acid- 
fast micro-organisms that we have grown from material . from man have the 
pathogenicity of tubercle bacilli. It is safe, therefore, to make a tentative diag- 
nosis of tuberculosis by finding slow-growing, cribriform, waxy colonies of 
acid-fast bacilli. 

From bovine tuberculous lesions we have commonly foynd acid-fast and semi- 
acid-fast micro-organisms that do not have the usual pathogenicity of this variety 
of tubercle bacilli. In fact, by our method of direct culture from the lesions it 
seems that there is a wide variation in strains of different lesions which diminish 
in virulence to saprophytes. Bacilli of high virulence seem to be obtained con- 
sistently only after passage through animals in which the associated weak forms 
appear to be overgrown by the virulent forms. For this reason, perhaps, our 
virulence tests do not correspond to those of Park. Some of these atypical strains 
appear to regenerate into the usual forms, while others are saprophytes. The early 
colonies of bovine tubercle bacilli on our cream medium sometimes appear soft and 
spreading, but assume the more crumblike form as they become older. Another 
striking feature concerning the bovine type is that no growth was obtained directly 
from seventeen lesions on medium containing fresh glycerin, but organisms in these 
grew on our cream medium without glycerin. This feature has been observed by 
Park and others with recently isolated bacilli, but not from true primary cultures. 
The bovine tubercle bacilli gradually gain avidity for glycerin when they are passed 
■through guinea-pigs and are cultured. 

The tubercle bacilli obtained from three lesions from hogs simulated, but 
were not identical with, those obtained from lesions from fowls. There seems 
to be a greater variation in the gross appearance of the avian forms than of the 
other types. The one diagnostic characteristic seems to be their ability to grow 
readily on practically all standard mediums for culturing tubercle bacilli. Con- 
firmation by the usual pathogenicity tests is necessary. 


Liposarcoma of the Mammary Gland. Richard A. Lifvendaiil. 

The rare occurrence of a liposarcoma of both mammary glands is here reported. 

An Italian woman, aged 41, four months after the delivery of her fifth child, 
noted small soft masses in both breasts, which increased slightly in size for four 
months before her admission to the Cook County Hospital. The infant was nursing 
when the patient was admitted, and no general symptoms were present. Both 
mammae were removed without the pectoral muscles or the axillary lymph nodes. 

Both glands were covered by coarsely wrinkled skin that had from ten to 
fifteen various sized nodular elevations of smooth contour. The nipples were 
not retracted and were without abnormal discharge. In the tissues were from 
ten to fifteen round and ovoid masses which involved three fourths of the right 
and one fourth of the left breast. They were located at various depths none was 
adherent to the overlying skin and all were well circumscribed from the’ remainimr 
yellow and grayish-white mammary tissue. They were composed of grayish-white 
*! ld Pale yellowish-white moderately firm tissue, containing a glairy, colorless, mucoid 
liquid. There were small hemorrhages m one of the nodes of the left breast The 
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c}'toplasm of the cells in the nodes contained lipoid droplets. The cells varied 
markedly in size and shape ; many were round or oval, and still others were spindle- 
shaped. The nuclei of those containing much lipoid were at the periphery and 
were eliptical. Some of the cells contained two nuclei and some were in mitosis. 
The stroma consisted chiefly of a loose myxomatous tissue with widely separated 
various sized spindle cells containing various quantities of lipoid. 

The relatively normal tissue surrounding the tumor masses consisted of grayish- 
white streaks and bands with interspersed yellow material. These regions con- 
tained alveoli, some with large quantities of secretion. The ducts near the tumors 
were slightly flattened, and the intervening stroma was scant}'. 

The patient left the hospital ; she died within three months after the mammectomy 
from what seemed clinically to be metastases of the lungs. 

The Early and the Histologically Healed End-Stages of Periarteritis 
Nodosa. Aaron Arkin. 

Periarteritis nodosa is a specific infectious disease probably caused by a filtrable 
virus, with an elective affinity for the arteries of the body. The organs most 
commonly involved are the kidnej's, heart, liver, muscles, peripheral nerves and 
gastro-intestinal tract. Any organ or all may be affected. 

The chief symptoms are a septic temperature, polyneuritis and polymyositis, 
hematuria or nephritis, abdominal cramplike pains and progressive emaciation. 
The great variability of the symptoms, pointing to involvement of various organs, 
and the tendency toward acute exacerbations are suggestive of periarteritis nodosa. 

The pathologic changes hitherto described may be divided into three stages: 
(1) alterative-degenerative, (2) acute inflammatory and (3) granulation tissue. In 
practically all published accounts various stages of these changes are recorded in 
different organs. I have studied five cases of the disease. 

In one acute case, the earliest change was a periarteriolar hemorrhage, probably 
due to an increased permeability of the endothelium. In other small arterioles, 
there were edema and fibrinous exudation without leukocytic infiltrations. The 
subintimal fibrinous or hyaline-like exudation often narrows or obliterates the 
lumen of the vessel. The fibrin may extend through the intima into the lumen 
of the vessel. In the larger arteries the changes often begin around the elastica 
externa. Later, leukocytes appear. 

My report concerns the histologically healed end-stage, or scar tissue stages, 
of periarteritis. A patient, aged 26, suffered from a single severe illness with 
icterus, high fever, acute nephritis and hematuria. He died four years later of 
renal and cardiac insufficiency. The postmortem examination revealed a histo- 
logically healed periarteritis nodosa affecting all the organs of the body except the 
central nervous system. The contracted kidneys, hepar lobatum, myocardial scars, 
pancreatic and suprarenal gland atrophy and coronary stenosis were due to this 
disease. 

Cardiac insufficiency which fails to react to digitalis, renal insufficiency with 
low specific gravity and reduced chlorides of the urine, progressive emaciation, 
abdominal pain and hepar lobatum have not been ascribed to this disease. Although 
the right and left coronary arteries were reduced to one-fourth their normal caliber, 
there were no symptoms of angina pectoris. 

The characteristic histologic changes found were: (1) proliferation of the intima 
with the new formation of elastic fibrils, leading to stenosis or even complete occlu- 
sion of the arteries; (2) extensive destruction of the media, including the elastica 
interna or the entire wall of the vessel, with aneurysmal dilatation and thrombosis, 
and subsequent complete organization; (3) a periarterial healed granulation tissue 
mantle, consisting of dense fibrous connective tissue with capillaries and deposits 
of hemosiderin; (4) extensive destruction and even aneurysms in arteries with 
marked proliferation of the intima; (5) healed infarct scars of most organs, and 
(6) marked stenosis of both coronary arteries with destruction of their walls. 

The hepar lobatum and extensive scars in different organs (due to infarction 
from arterial occlusion) demand a careful study of the arterial changes. Certain 
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livers, scarred like those in syphilis, may be so changed because of periarteritis 
nodosa. Elastic tissue stains should always be made. 

An Analysis of the Necropsy Statistics of a Sectarian Hospital. 

O. T. Schultz. 

For the purpose of this presentation, sectarian hospitals are defined as those 
supported in whole or in large part by religious denominations. Christian has 
criticized hospitals supported by Jewish _ charity because of their supposed low 
percentage of necropsies, and similar criticism is directed also against those sup- 
ported by Catholic organizations. The inference is that religious prejudice against 
necropsies is an important factor in the percentage figures for necropsies of such 
institutions. 

At the Michael Reese Hospital, the percentage of permission for necropsy, 
which had been from 10 to 13 per cent up to 1921, increased suddenly in 1922 
to 35 per cent and rose progressively to 56 per cent in 1927. The present hospital 
administration deserves a large share of credit for the sudden and continuous 
increase. The figures for 1926 and 1927 have been subjected to analysis in an 
attempt to determine, if possible, what factors, including the element of religion, 
may interfere with the gaining of permission for postmortem examinations. For 
such an analysis the necropsy service of the Michael Reese Hospital lends itself 


Table 1 . — Percentages of Necropsies by Services 




Ward 



Private 


Total 



1 


Per- 



Per- 



Per- 



Necrop- 

cent- 


Necrop- 

cent- 


Nccrop- 

cent- 


Deaths sies 

age 

Deaths sics 

age 

Deaths sics 

age 

Pediatrics 

272 

200 

74 (79) 

105 

47 

45 (53) 

377 

247 

66 (78) 

Medicine 

96 

39 

41 (42) 

133 

37 

27(30) 

231 

76 

33 (36) 

Surgery 

91 

48 

51 (55) 

108 

45 

42 (51) 

202 

93 

40 (53) 

Gynecology and obstetric. . . 

24 

8 

33 (31) 

24 

9 

38(50) 

48 

17 

35 (38) 

Total 

48G 

295 

61 (64) 

372' 

138 

37 (44) 

85S 

433 

50 (56) 


well because : it is a general hospital of 557 beds ; it is supported by the Associated 
Jewish Charities of Chicago; it combines both charity and private services (approxi- 
mately 60 per cent of its work being charity) ; it is open to reputable physicians 
not members of its staff, and staff membership is not limited exclusively to physi- 
cians of Jewish faith. The religious belief of the patient is not a factor in his 
admission to the hospital. During 1926 and 1927, about 57 per cent of the patients 
were Jewish, the proportion being approximately the same for both charity and 
private patients. It is possible, therefore, to compare the necropsy percentages 
within the same hospital of both private and charity, and Jewish and non-Jewish 
patients. 

The data which have been studied relate to 189 necropsies done in 1926, for 
which year the permission percentage was 45, and to 244 necropsies done in 1927, 
when the percentage was 56, a total of 433 necropsies in two years, which con- 
stituted 50 per cent of the deaths. 


In table 1, the data are arranged according to services, the figures for 1927 
alone being given in parentheses. The striking difference between the ward and 
the private services is apparent at once. Fifty-seven per cent of all deaths occurred 
in ward patients, but this number yielded 61 per cent of necropsies, whereas 43 
per cent of deaths of private patients yielded only 37 per cent of necropsies. Also 
striking in this table is the high percentage for pediatrics, and the appreciably 
larger proportion of necropsies in surgical as compared with medical patients. 

To determine if sex is a factor, the figures for adults, arranged according 
to sex, are given in table 2. Adult deaths made up 52 per cent of the total deaths 
in the hospital, and 54 per cent of the total adult deaths occurred in females. 


566 


ARCHIVES OF PATHOLOGY 


There is no significant difference in the percentage of necropsies in deaths of adult 
male and female patients. 

A comparison of the necropsy percentages in private patients of members of 
the hospital staff with those in private patients of physicians who are not members 
of the staff is given in table 3. At first glance the difference is not great enough 
to be significant in the mathematical sense, but it is actually greater than the mere 
percentage figures indicate, because 77 per cent of deaths of patients of staff 
members yielded only 36 per cent of necropsies, whereas 23 per cent of deaths of 
patients of nonstaff members yielded 39 per cent in necropsies. 

The relation of religious faith to necropsy percentages, as given in table 4, is 
of greatest interest. A significant and striking difference is apparent in the necropsy 
percentages of both ward and private Jewish patients as compared with those of 

Table 2. — Sex (Adults) 


Ward Private Total 

« , , * , < , 

Per- Per- Per- 

Neerop- cent- Necrop- cent- Neerop- cent- 

Deaths sies age Deaths sies age Deaths sies age 


Female 104 43 41 137 4,0 36 241 92 3S 

Male 85 37 44 120 36 30 205 73 36 

Total 189 80 42 257 85 33 446 165 36 


Table 3. — Private Patients of Staff and Nonstaff Members 


Deaths Necropsies Percentage 


Staff 288 105 36 

Nonstaff 84 33 39 

Total 3<2 138 37 


Table 4. — Religion 


Ward 

A 


Private 

Total 

. A . 


r 

Per- 

Per- 

/ 

Per- 

Necrop- 

cent- 

Necrop- cent- 

Neerop- 

cent- 

Deaths sies 

age 

Deaths sies age 

Dentbs sies 

age 


Jewish 257 116 45 234 65 2S 491 181 37 

Non-Jewish 229 179 78 138 73 53 367 252 69 

Total 486 295 61 372 138 37 858 433 50 


non-Jewish patients. The difference is even greater than the table indicates, 
because the deaths of Jewish ward patients made up 53 per cent of all deaths 
of ward patients but furnished only 45 per cent of necropsies in this group. Sixty- 
three per cent of deaths of private patients occurred in those of Jewish faith, but 
permission for necropsy was obtained in only 28 per cent of such deaths. Necropsy 
was done in 181, or 37 per cent, of a total of 491 deaths of Jewish patients and 
in 252, or 69 per cent, of a total of 367 deaths of non-Jewish patients. 

Endocarditis as a Sequence of Osteomyelitis. Ruth Sisson. 

Metastatic infection of the valves of the heart from the diseased bone is occa- 
sionally referred to in accounts of osteomyelitis or of endocarditis as a possibility 
(Phemister, D. B. : Nelson’s Loose-Leaf Living Surgery, 1928, vol. 3, p. 715. 
Aschoff, L. : Pathologische Anatomie, Jena, 1928, vol. 2, p. 29. Dyas, F. G. : 
Surg. Gynec. Obst. 7:555, 1908. Romberg, E. : Lehrbuch der Krankheiten des 
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Herzens iind der Blutgefasse, 1925, p. 574. Osier, William ; and McCrae, Thomas : 
Modern Medicine, vol. 4, p. 466). Some such references apparently are due more 
to an effort to have nothing left out of lists of what may occur than to any definite 
information about this rare sequence. Many standard works on. surgery do not 
mention the infection (Lexer-Bevan : General Surgery, 1908. Lewis, D.: Practice 
of Surgery, 1927. Garre, G., and Borchard, A.: Lehrbuch der Chirurgie, 1923. 
DaCosta, J. C. : Modern Surgery, ed. 9, 1925. Duplay, S., and Reclus, P. : Traite 
de chirurgie, 1890-1892). I have been able to find only a few reports, and these 
are all of endocarditis following acute, rather than chronic, osteomyelitis. ^ In one 
case reported by E. Fraenkel and A. Sanger (Untersuchungen fiber die Atiologie 
der Endocarditis, Virchows Arch. f. path. Anat. 108:286, 1887), the disease of the 
right tibia of a boy, aged 13 years, was attributed to Staphylococcus aureus , and 
only the front mitral leaflet became infected. The observations reported by T. 
Kocher and E. Tavel (Chirurgische Infectionskranklieiten, Basel and Leipzig, 
1895, p. 124) occurred in boys, aged 15 and 17 years. In the younger, the osteo- 
myelitis affected the right tibia and all leaflets of the tricuspid valve were involved ; 
in the older boy, the left internal malleolus was affected, as well as all the 
tricuspid and mitral leaflets. In both patients the organism was staphylococcus. 
Much more recently, W. S. Thayer (Studies on Bacterial [Infective] Endocarditis, 
Johns Hopkins Hosp. Rep. 22:35, 1926), in a bacterial study of endocarditis, 
referred to staphylococcal valve lesions due to osteomyelitis or epiphysitis in four 
patients. The valves impaired are not specified. 

On account of the long duration of the illness, the many remissions and for 
other reasons to which allusion will be made presently, it seems likely that the 
aortic endocarditis in the following case was metastatic from an osteomyelitis. 

Clinical History . — A man, aged 46, fell 25 feet, breaking both bones of both 
legs. The fractures of the right leg healed uneventfully, but seventeen days after 
the accident it was found necessary to fix the fragments of the left tibia with ivory 
pegs. (For these clinical details I am indebted to Dr. C. R. G. Forrester and 
Dr. Leroy Kuhn of Chicago.) There was some fever after the operation, the 
temperature being 101 F. on the third day, with a gradual drop to normal on the 
tenth day. A Wassermann test of the blood for syphilis gave negative results. 
The patient left the hospital in good condition, but one month later there was a 
small wound of the front of the left leg which still drained. 

Six months after the first operation, considerable infected bone was found with 
the roentgen rays where the fragments of the left tibia had been pegged together, 
and after a second six months, there were three open draining fistulous passages. 
A sequestrum was removed at this time, and the infected tissues were curetted. 
There was a slight fever for five days. The patient left the hospital at the end 
of three weeks. 

Four months later the wound was still draining and small fragments of bone 
were removed. Two months after this another sequestrum and one of the bone 
pegs were removed, and the curetted cavity was filled with adipose tissue from 
one buttock. His stay in the hospital this time was six weeks. Two months later 
the wound was still draining, and there was considerable inflammation of the leg. 
For this condition he was once more admitted to the hospital for six weeks, where 
hot boric acid fomentations and other local treatment were applied which again 
resulted in an apparent cure. During this period, he had a fever which lasted 
about a week, the highest rise in temperature being 102.6 F. 

Another serious operation was found necessary three months later, at which 
time the front of the tibia was chiseled away, and part of a bone peg was removed 
with considerable bone that was honey-combed with fistulous passages. After 
this procedure the patient remained in the hospital for three months. Intermittent 
discharge from the wounds continued for the next eighteen months, and four years 
after the first operation he became acutely ill with what was regarded as pneumonia 
and died. From the record of the postmortem examination and subsequent studies 
the following points are important: ’ 
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Necropsy (Dr. E. R. LeCount). — The anatomic diagnosis was: ulcer of the left 
leg; chronic osteomyelitis of the left tibia; large defect of the tibia; healed fracture 
of the left tibia 'and fibula (malunions) ; bony union between the shafts of the left 
tibia and fibula; hyperplasia of the left inguinal lymph glands; thrombo-ulcerative 
aortic endocarditis; multiple infarcts of the kidneys and spleen; embolic hemor- 
rhages in the brain ; acute hemorrhagic nephritis ; hypertrophy of the left ventricle 
of the heart; hypostatic hyperemia of both lungs, and chronic catarrhal bronchitis. 



Fig. 1. — The lower end of the tibia and fibula, grown together, were sawed 
in a plane diagonally from in front back and out. The segment of the malunited 
fibula in the upper left hand corner has not been cut lengthwise, a, fibular mal- 
union; b, bony union of the tibula and fibula; c, osteomyelitic cavity. 

As a mass, the lymph glands of the left groin were twice the size of those 
of the right. No gross evidence of suppuration was found in them. There was an 
ulcer of the inside and ventral surfaces of the distal third of the left leg, which was 
6.5 cm. long and from 10 to 15 mm. wide. Its distal end was 5 cm. above the 
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level of the malleoli, and its bottom was deep in a defect of the tibia. Sixteen 
centimeters above the distal end of the fibula, the lower end of the upper fragment 
made when the bone was broken lay on the outer surface of the upper end of the 
lower fragment. This overlapping was 3.5 cm. long, and the two fragments were 
firmly joined by compact bone. As a result the upper portion of the shaft of the 
fibula was completely out of vertical alinement with the distal part (fig. 1, a). 
Beginning 5.5 cm. above the distal end, the fibula was firmly united to the tibia 
for 4 cm. by compact new bone slightly more abundant externally and ventrally 

than behind (fig. 1 , b). . 

The fracture in the tibia began about 1 or 2 cm. distal to that in the fibula and 
was healed without much deformation of the shaft. The defect in the tibia began 
2 cm. from the articular surface for the talus, was 9.5 cm. long, shallow and 
indefinite at its proximal end and was deep distally (fig. 1, c). The bone lining 
this cavity was irregular, with shallow and deeper small pits, a fine mosslike 
network of superficial furrows and sharp brittle delicate spicules a few millimeters 
long in its deepest portion. The adjacent surfaces of two of the aortic leaflets 



Fig. 2. — A microscopic preparation of the two most involved aortic valves, 
enlarged about 4 diameters, a , cocci along the ventricular edge; b, the common 
junction of the leaflets nearest the aorta. 


were firmly grown together so that they had a common free edge for 7 mm. out 
from their joined commissure. Pink fibrin covered about one half of the ventricular 
surfaces of each of these cusps, and on the corresponding surface of the third 
cusp, that from the sinus where the front coronary has its mouth, there was a 
rough red place from 6 to 7 mm. in diameter. Infarcts, some with gray centers, 
occupied about two thirds of the surfaces made when the spleen was cut in different 
places. The spleen was 12 by 9.5 by 5.3 cm. One infarct in the right kidney 
was 20 by 11 mm. in two of its dimensions. One in the left was almost as large 
and m this kidney there was also a smaller infarct ; in both kidneys there were 
small hemorrhages. 

Histology. -There were large masses of gram-positive cocci without any chain 
formation on the ventricular edge of the aortic leaflets (fig. 2, o) and smaller 
masses in other focal lesions of the brain, kidney and heart muscle. Those in the 

n!nr p ey ^ Ver H T andwide a P ar t in the central parts of the infarcts and 

more abundant in the periphery, especially the edge toward the pelvis There 
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were also minute foci (0.3 mm. in diameter) deep in the medullary pyramids where 
infarcts were absent. The focal lesions in the heart were widely scattered and 
very small ; some occupied no more than the space taken seven muscle fibers 
cut squarely across ; other lesions of the heart consisted solely of scattered leukocytes 
in lesions less sharply demarcated. In the sections of the lymph glands of the 
groin on the affected side there was simply hyperplasia. In the suprarenal glands, 
liver, pancreas and other organs no noteworthy change was found. 

There is no certainty that the infection of the heart owed its origin to the 
osteomyelitis. However, * the frequent attacks of fever, the number of operations, 
the persistence of the infection of the leg, the absence of a history of any other 
illness from which the endocarditis might have had its origin, the failure to find any 
other disease in the body to which it might have been secondary and finally the 
staphylococcus nature of all of the lesions are strongly in favor of the mode of death 
suggested by the title and the anatomic diagnosis. 



Book Reviews 


Principles of Pathology for Practitioners and Students. By D Arcy 
Power, M.D., F.R.P.S., Professor of Pathology, College of Physicians and 
Surgeons, San Francisco; and William W. Hala, M.D., Assistant Pro- 
fessor of Pathology, Long Island College Hospital, Brooklyn. Price, $10. 
Pp. 787, with 298 illustrations, many in color. New York: D. Appleton & 
Company, 1929. 

For the most part the book is built on the conventional plan of textbooks of 
pathology. It is divided into two main parts: general pathology and systemic 
pathology. Contrary to the usual custom, general disturbances of the circulation 
are considered under the vascular system in the special part, which includes all 
the organs except the eye and the ear. There is an appendix with notes on 
microscopic technic, photography, theory of cell heredity, the Ehrlich nomencla- 
ture, protein nomenclature, the biochemical reactions of the body and sedimenta- 
tion of the erythrocytes. The index seems to be complete and accurate. 

A peculiarity of the book is the division of the text into consecutively num- 
bered sections, 1,077 in all, a system which was adopted to facilitate cross refer- 
ences. This is a good principle because much space may be saved by reducing 
more than customary the repeating of descriptions of the same processes in the 
section devoted to general pathology and in the various subdivisions of systemic 
pathology. The main characteristics of tuberculosis, for instance, are the same 
no matter what its location, and there is no real need for repeated descriptions of 
these characteristics. 

It is easy to find more or less minor faults with this book, but the essential 
teachings may be regarded as acceptable. The main fault with the book is that 
it does not reflect sufficiently the best kind of scholarship in modern pathology. 
It does not represent any advance over existing books in its field in either the 
style of writing, the matter of illustration, or the choice and treatment of subjects. 
Many of the illustrations are crude, some are indistinct, and taken as a whole 
they fall short of reasonable modern requirements. The book does not appear to 
meet any need that is not fully met by other books. 


Die Morphologie der Missbildungen des Menschen und der Tiere. Ein 
Hand- und Lehrbuch fiir Morphologen, Physiologen, Praktische Aerzte und 
Studierende, Herausgegeben von Dr. G. B. Gruber, o.o. Professor der patho- 
logischen Anatomie an der Universitiit Innsbruck. Unter Mitwirkung zahl- 
reicher Fachgenossen, begrundet von Weil and Prof. Dr. Ernst Schwalbe. 
III. Teil: Die Einzelmissbildungen. XIII. Lieferung. 3. Abteilung. 4 . 
Kapitel : Die Missbildungen des Darmkanals und der Verdauungsdrusen, 
Einschliesslich der Kloakenmissbildungen. Von Privatdozent Dr. H. E. 
Anders. Paper. Price, 7.50 marks. Pp. 107, with 60 illustrations. Jena: 
Gustav Fischer, 1928. 


Previous sections of Schwalbe’s monumental work on “The Morphology of 
Monstrosities and Abnormalities of Man and Animals” have been reviewed in 
the Archives of Pathology (4:504 [Sept.] 1927). 

d he present sections deal with abnormalities of the digestive tract, including 
the liver and pancreas. There is an introductory chapter on normal development’ 
followed by a detailed consideration of the abnormalities of position, persistence 
of portions of the embryonal intestinal tract, defects of development, reduplica- 
tions and gigantism, stenosis and atresias and finally congenital dilatation and 
diverticulation of the various parts of the gastro-intestinal tract. The final two 
chapters deal with the developmental disturbances of the pancreas and liver 
There is a list of 372 references, most of which are to the German literature 
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Many of the illustrations are schematic. The treatment of the various subjects 
is exhaustive and yet concise. Schwalbe-Griiber’s work will for many years be 
the best reference book on the complicated but important subject of develop- 
mental faults. 

Diseases of the Thyroid Gland. By Arthur E. Hertzler, M.D., Surgeon 
to the Halstead Hospital, with a chapter on Hospital Management of Goiter 
Patients by Victor E. Chesky, M.D., Associate Surgeon to the Halstead 
Hospital. Ed. 2. Entirely rewritten. Price, $7.50. Pp. 286. St. Louis : 
C. V. Mosby Company, 1929. 

The title is a little too comprehensive, as the book deals mainly with goiter 
and surgical treatment for this condition. There are ten chapters : etiology of 
goiter; normal anatomy of the thyroid gland; pathologic anatomy of the thyroid 
gland, dealing mostly with goiter; symptoms of goiter; diagnosis; prognosis and 
treatment ; goiters in unusual places ; hospital management of patients with goiter 
(by Victor E. Chesky) ; topographic anatomy of the thyroid gland, and operative 
technic. Chapter three, on pathologic anatomy, occupies seventy-seven pages and 
includes a summarizing description of carcinoma and sarcoma of the thyroid gland. 

Goiters are classified as colloid, as adenomas or nodular goiter without toxic 
symptoms, as adenomas with toxic symptoms, and as exophthalmic goiter, all of 
which are interpreted as stages of one progressive disease. The gross and micro- 
scopic descriptions are brief arid clear with a tendency to oversimplification. 
Graves’ disease is defined as toxic goiter due to the abnormal activity of newly 
formed acini developing from interstitial cells, while the term Basedow’s disease 
is limited to those cases of toxic goiter in which disease of the eye is present. 
Fetal adenoma is treated as a true tumor; it is given great importance as the 
main source of carcinoma of the thyroid gland, and for that reason its removal 
is recommended on the same general principle as the removal of moles may be 
recommended, as a precautionary measure. The author, who is a surgeon, is 
fascinated with his study in which he is concerned mainly in establishing the true 
relationship of the clinical manifestations of goiter to the structural changes in 
the thyroid gland, but he does not discuss the fundamental problems of the physi- 
ology, normal and abnormal, of the thyroid gland. The presentation throughout 
the book is of a general and summarizing character, and there are no records 
given of the results of the systematic and thorough study of individual cases. 

The consideration of the interstitial changes in goiter is limited mainly to the 
following statement: "There is yet to be considered a peculiar type of gland 
that must be considered apart from the general subject of the pathology of goiter. 
The only excuse for considering them here is that they too often lure the surgeon 
into performing a useless operation. These represent the type which some intern- 
ists correctly associated with a peculiar type of person; slender of build, delicate 
skeleton, vivacious rather than intelligent, often bright eyed, in short, the type of 
girl depicted in automobile advertisements. Their goiters are never large, are 
elastic rather than firm, generally located high up on their long slender necks. 
The goiter cuts like rubber and is finely granular in appearance. Microscopically, 
the striking feature is the abundant lymphocytic infiltration and large number of 
lymph follicles. In a previous publication I expressed the opinion that they never 
contained germinal areas, but I have since seen specimens in which they were 
present. In addition, lymph glands the size of a bean are commonly found in the 
carotid group of lymphatics. This type may be called interstitial, for what little 
cellular changes they show is in the interstitial cells. The striking part of the 
picture is the flatness of the acinal epithelium. The increase of the colloid is 
never great, corresponding to the fact that in the clinic the thyroid gland is 
seldom larger than what one may describe as easily palpable, the impressive 
change being in the greater firmness of the gland. With such a picture one need 
not be surprised that little or no improvement is gained from operative removal 
of a part of the thyroid. Since this type is so generally associated with menstrual 
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disturbances, it seems that it should not be regarded as a thyroid disease at all, 
but merely a part of a general endocrine disturbance. In the severer cases there 
is an associated aplasia of the ovaries, and probably also a pituitary deficiency 

as well.” . 

The author states his belief that the relationship set forth will gain recogni- 
tion with time. The question of the influence of iodine on the structure of toxic 
goiter is not discussed, but in the preface reference is made to the work of 
Alexander Hellwig on this problem ( Surgery , Gynecology and Obstetrics with 
International Abstract of Surgery 47:173, 1928), using material from the author’s 
clinic. The illustrations in the book are creditable. 

Etiologie et Prophylaxie de la Grippe. By R. Dujarric de la Rivi6re. 

Monographs of the Pasteur Institute. Price, 32 francs. Pp. 105, with 15 

illustrations. Paris: Masson & Cie, 1929. 

The author has presented this short readable monograph on the subject of 
influenza, apparently with an idea of bringing together current opinions and ideas 
on technic, more or less as a basis for future work. The book is divided into 
a short introduction covering the epidemiology, a major chapter on Pfeiffer’s 
bacillus, a general chapter on the concept of the filtrable virus, and a discussion 
of the prophylaxis. A bibliography of 221 references is included, apparently fairly 
complete but poorly arranged. The fifteen excellent double photographic plates 
show the morphologic, microscopic and macroscopic aspects of Pfeiffer’s bacillus 
and also several other hemoglobinophilic species. 

The discussion of the epidemiologic phases is evidently intentionally cursory. 
In his discussion of Pfeiffer’s bacillus, some emphasis is laid on the technic of 
isolation with which the author is familiar. The necessity for blood, the consid- 
erations of growth accessory factors, and the general cultural details are carefully 
described. Discussion of the pathogenicity of this organism covers most of the 
common laboratory animals and also experimental work on monkeys and on man. 
Serologic characteristics are briefly discussed, together with the means of iden- 
tifying Pfeiffer's bacillus among the group of hemoglobinophilic bacteria with 
which it might be confused. In discussing the possible filtrable virus of influenza, 
the author apparently attempts to list impartially arguments for and against this 
etiologie agent. The chapter is carefully completed by discussing in some detail 
the Bacillus pneumosintes of Olitsky and Gates, and also by discussing the possi- 
bility of the filtrable forms of Pfeiffer’s bacillus. He mentions that the proof 
of true filtrability is often lacking. His discussion of prophylaxis contains virtually 
nothing new. 

If_ the reader of this monograph has not been converted to any one of the 
theories of influenza, he is left with the impression that Pfeiffer’s bacillus perhaps 
merits more respect than it has been given in many quarters and that the author 
of this monograph perhaps has not given theories, other than that the etiologie 
agent of influenza is the Pfeiffer’s bacillus, all the opportunities that they should 
have. 
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Methods and Problems of Medical Education (Twelfth Series). 
Departments and Institutes of Roentgenology and Radiumtherapy. New York: 
The Rockefeller Foundation, 1929. 

These bulletins are intended for distribution to teachers and administrators in 
medical schools and hospitals. Separate reprints and a limited number of volumes 
are distributed gratis to other interested persons on application to the Rockefeller 
Foundation, 61 Broadway, New York. 

Abstracts of Theses, University of Chicago Science Series. Volume 6. 
Pp. 376. Chicago: University of Chicago Press, 1927-1928. 

The Medical Department of the United States Army in the World 
War. Volume 12. Pathology of the Acute Respiratory Diseases and of Gas 
Gangrene Following War Wounds. Prepared under the direction of Major Gen. 
M. W. Ireland, Surgeon General. By Major George R. Callender, M.C., and Major 
James F. Coupal, M.C. Price, §3.60. Pp. 583. Washington, D. C. : U. S. 
Government Printing Office, 1929. 

Seventeenth Annual Report, Medical Department, United Fruit 
Company. Pp. 381. Boston : 1928. 

A History of the Medical Department of the United States Army. 
By P. M. Ashburn, Colonel, Medical Corps, U. S. Army, author of “The Elements 
of Military Hygiene.” With an introduction by Surg. Gen. Merritte W. Ireland. 
Price, §5.00. Pp. 448. Boston: Houghton Miffin Company. 

Principles and Practice of Electrocardiography. By Carl J. Wiggers, 
M.D., Professor of Physiology in the School of Medicine of Western Reserve 
University, Cleveland. Price, §7.50. With 61 illustrations. St. Louis : C. V. 
Mosby Company, 1929. 

Clinical Laboratory Methods. By Russell Landram Haden, M.A., M.D., 
Professor of Experimental Medicine, University of Kansas, School of Medicine, 
Kansas City, Kan. Third edition. Price, §5.00. Pp. 317, with 69 illustrations and 
4 color plates. St. Louis: C. V. Mosby Company, 1929. 

A Manual of External Parasites. By Henry Ellsworth Ewing, United 
States Bureau of Entomology. Price, §4.50; by mail, §4.66. With 96 illustrations. 
Springfield, 111. : Charles C. Thomas. 

Collected Studies from the Bureau of Laboratories, Department of 
Health, City of New York. Dr. William H. Park, director. Volume 10, 1920- 
1926. New York: Department of Health. 

The Clinical Aspects of Venous Pressure. By J. A. R. Eyster, B.S., 
M.D., professor of physiology, University of Wisconsin, associate physician, Wis- 
consin General Hospital, Madison, Wis. Price, §2.50. Pp. 135. New York: The 
Macmillan Company, 1929. 

Human Helminthology. By Ernest Carroll Faust, Ph.D., professor of 
parasitology in the College of Medicine of Tulane University, New Orleans. Cloth. 
Price, §8.00, net. Pp. 616, with 297 illustrations. Philadelphia: Lea & Febiger. 

Verhandlungen der Deutschen Pathologischen Gesellschaft. Im 
Auftrage des Vorstand'es herausgegeben von dem derzeitigen Schriftfiihrer, 
G. Schmorl, in Dresden. Vierundzwanzigste Tagung gehalten in Wien, 4-6, 
April, 1929. Pp. 388, with 149 illustrations. Jena, Austria: Gustav Fischer, 1929. 
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AN INTERPRETATION OF MALIGNANT GROWTH 
BASED ON THE CHEMISTRY OF 
CELL DIVISION * 

FREDERICK S. HAMMETT, Ph.D. 

PHILADELPHIA 

Proliferation of cells is the common defining characteristic of all 
malignant growths. It follows that the problem of malignancy centers 
itself primarily on the processes of cell reproduction. The question of 
inciting agents is secondary, since all these produce but one biologic 
reaction, namely, cell proliferation. Once the chain of reactions leading 
to increase in cell number has been set off in a receptive field, further 
development depends on the intrinsic biologic characteristics of the tissue 
in which the growth is taking place, regardless of the nature of the agent 
which upsets the previously existing equilibrium. 

Now cell division is the expression of underlying physicochemical 
processes. The physical forces condition the degree of the reaction, the 
nature of which is determined by the type of the interreacting chemical 
groups and molecules. It is therefore clear that the most logical way 
to approach the problem is through a study of the chemical processes 
specific for growth by increase in cell number. 

The nub of the matter rests on the knowledge of the chemical stim- 
ulus or stimuli specifically essential to cell division. This is primary. 
All else is secondary. The difference in H-ion concentration of the 
malignant cell as compared with the normal , 1 the difference in carbohy- 
drate metabolism , 2 the difference in proteolytic activity , 3 all these, and 
more, are but sequelae of the heightened reproductivity of the cell. 

* Submitted for publication, June 10, 1929. 

* From the Research Institute of the Lankenau Hospital. 

1. Millet, H. : Measurements of the pa of Normal, Fetal, and Neoplastic 
Tissues by Means of the Glass Electrode, J. Biol. Chem. 78:281, 1928. Harde, E., 
and Henri, P. : Sur le pa des neoplasmes et des embryons de souris determine par 
2a coloration vitale, Compt. rend. Soc. de biol. 96:335, 1927. 

2. Warburg, 0.: Milchsaurgarung der Tumoren, Klin. Wchnschr. 6:2047, 
1927. Baker, S. L. ; Dickens, F., and Gallimore, E. J, : The Glycolytic Action of 
Some Tumors and the Effect of Insulin, Brit. J. Exper. Path. 10:19, 1929. 
Crabtree, H. G. : The Carbohydrate Metabolism of Certain Pathological Over- 
growths, Biochem. J. 22:1289, 1928. Cori, C. F., and Cori, G. T. : The Carbohydrate 
Metabolism of Tumors: II. Changes in the Sugar, Lactic Acid, and C0 2 -Coin- 
bining Power of Blood Passing Through a Tumor, J. Biol. Chem. 65:397, 1925. 

3. Carrel, A., and Ebeling, A. H.: The Fundamental Properties of the 
Fibroblast and the Macrophage: III. The Malignant Fibroblast of Sarcoma 10 
of the Crocker Foundation, J. Exper. Med. 48:105, 1928. 
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It is not enough to postulate the existence of a “Wund- or Teilungs- 
hormon,” as Haberlandt 4 has done, or to assume the directive influence 
of an “archusia” and “ergusia,” as Burrows 5 6 has done. These are mere 
words, and words have yet to solve a scientific problem. What is neces- 
sary is information as to the chemical groups concerned. Studies in 
this direction were undertaken at ■this institute about two years ago. 

EVOLUTION OF THE SULPHYDRYL HYPOTHESIS 

It occurred to me that the metal lead might serve as a reagent for 
identifying the growth-promoting stimulus, since Bell 0 had reported that 
growth is retarded thereby, and since lead is commonly used as a pre- 
cipitant of biologic agents . 7 

It was first necessary to determine if the inhibitive influence of lead 
is exerted on growth by increase in cell number or on growth by increase 
in cell size. 

It was found that the metal specifically retards cell proliferation and 
not cell assimilation . 8 Further, it was found that a well defined deposit 
of a lead-containing compound occurred in the regions of active cell 
division , 9 and that this concentration was associated with the nuclear 
activity of mitosis . 10 These data led to the conclusion that the metal, 
by precipitation, removes from activity some compound essential to cell 
reproduction. 

Chemical studies under the microscope and of extracts in vitro 
brought out the fact that the lead-containing compound deposited in 
the region of active cell proliferation is a combination between the metal 
and sulphydryl. This, taken with the fact that sulphydrvl is also found 

4. Haberlandt, G. : Ueber Zellteilungshormone und ihre Beziehung zur Wund- 
teilung, Befruchtung, Parthenogenesis und Adventivembryonie, Biol. Zentralbl. 
42:145, 1922. 

5. Burrows, M. T. : Studies on the Nature of the Growth Stimulus in 
Cancer, J. Cancer Research 10:239, 1926. 

6. Bell, W. B., and Patterson, J. : The Effect of Metallic Ions on the Growth 
of Hyacinths, Ann. Applied Biol. 13:157, 1926. 

7. Hopkins, F. G. : An Autoxidizable Constituent of the Cell, Biochem. J. 
15:286, 1921. 

8. Hammett, F. S.: Studies in the Biology of Metals: IV. The Influence of 
Lead on Mitosis and Cell Size in the Growing Root, Protoplasma 5:535, 1929. 
Plammett, F. S., and Wallace, V. L. : Studies in the Biology of Metals: VII. 
The Influence of Lead on the Development of the Chick Embryo, J. Exper. Med. 
48:659, 1928. 

9. Hammett, F. S. : Studies in the Biology of Metals : I. The Localization 
of Lead by Growing Roots, Protoplasma 4:183, 1928. 

10. Hammett, F. S. : Studies in the Biology of Metals : III. The Localization 
of Lead Within the Cell of the Growing Root, Protoplasma 5:135, 1928. Hammett, 
F. S., and Justice, E. S.: Studies in the Biology of Metals: V. The Selective 
Fixation of Lead by Root Nuclei in Mitosis, ibid. 5:542, 1929. 
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concentrated in the regions where growth by increase in cell number is 
enhanced, led to the hypothesis that the nuclear activity of cell division 
is importantly factored by sulphydryl (— SH ). 11 
The next step was to test the hypothesis. 


experimental data in support of the sulphydryl 

HYPOTHESIS 

By a variety of rigidly controlled tests made with extracts, and with 
synthetic and naturally occurring sulphydryl compounds, on both plant 
and animal material, it was definitely established that the sulphydryl 
group is stimulative to cell division specifically, growth by assimilation 
not being accelerated. This result, taken together with the work as a 
whole, has led to the conclusion that sulphydryl is the essential stimulus 
to growth by increase in cell number . 12 A large mass of correlated 
data, reviewed in the paper cited, is thoroughly consistent with this 
conclusion. 

Having thus identified a definite chemical group as specifically impor- 
tant in cell proliferation, the next step was to see whether or not the 
chemical data from the field of malignancy agree therewith, to see 
whether or not the etiologic concepts are explicable thereby, and tenta- 
tively to postulate an interpretation that might be used as a starting 
point for further exploration. 

The chemical studies of sulphur metabolism in malignancy are 
meager and scientifically not all that is desired. Adequately controlled 
investigations of the sulphur partition in blood and urine are needed. 
What data there are have been collected in the admirable monograph of 
Kahn and Goodridge . 13 They indicate that the neutral sulphur fraction 
of the total sulphur is enhanced. Since this is composed of volatile 
sulphides, cysteine, cystine and similar suboxidized forms, the crude 
observations thus far made are consistent with the hypothesis that malig- 
nancy basically is the result of a distortion of sulphydryl equilibrium. 

These gross observations may by no means be taken as specifically 
diagnostic. Other diseases show a like distortion of the sulphur excre- 
tion. This does not mean that the observations have no significance and 
should be discarded. On the contrary, their very inadequacy should 
stimulate investigations not only of the nature of the components of the 
neutral sulphur fraction, but also of the relative quantities in different 
diseases. This field needs cultivation. 


11. Hammett, F. S. : Studies in the Biology of Metals: VI. The Nature of 
the Lead Compound Deposited in the Growing Root, Protoplasma 5:546, 1929. 

12. Hammett, F. S.: The Chemical Stimulus Essential for Growth by Increase 
in Cell Number, Protoplasma, 1929, vol. 7. 

13. ICahn M., and Goodridge, F. G. : Sulfur Metabolism: A Review of the 
Literature, Philadelphia, Lea & Febiger, 1926. 
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Consistent with the finding of a relative increase in the excretion of 
neutral sulphur is the report of Roffo 14 that in animals with tumor the 
reducing power of the blood serum increases along with the tumor. This 
is probably not due to increase of sugar , 15 but to increase of sulphydryl- 
containing compounds . 16 

When it comes to the chemical analysis of tumor tissue, the data are 
more satisfactory. Although the values for total sulphur are inadequate 
for the drawing of any conclusion, since proper controls were not had, 
they do show a trend toward increased amount . 13 

They thus are consistent with the idea of an association between 
malignancy and sulphydryl. 

The really significant observations are those of Voegtlin and 
Thompson . 17 These careful and competent investigators demonstrated 
that the living part of tumor tissue contains high concentrations of 
sulphydryl. In fact, the amounts were comparable to those present in 
the liver, one of the organs richest in this chemical group. Although 
Yaoi and Nakahara 18 did not obtain like results, the results of Voegtlin 
and Thompson have been definitely confirmed by Lecloux, Vivario and 
Firket , 19 and the relation can be considered as established. 

Indirect evidence that sulphydryl is concentrated in tumor tissue is 
also available. Roffo and Correa 20 succeeded in isolating an insulinoid 
substance from malignant growths. The significance of this lies in the 
fact that insulin has been shown to contain suboxidized sulphur 21 and 
to be stimulative of cell proliferation in old ulcers of the leg , 22 though 
I found it unreactive for roots and paramecia . 12 

Further, Russell and Gye 23 observed that the oxygen consumption 
of cancerous tissue in the mouse rises with increasing speed of growth, 

14. Roffo, A. H. : Poder reductor del suero de ratas con tumores malignos, 
Bol. Inst, de med. exper. para el estud. y trat. del cancer 4:24, 1925. 

15. Theis, R. C., and Stone, W. S. : A Study of the Chemical Composition of 
the Blood in Cancer, J. Cancer Research 4 : 349, 1919. 

16. Hunter, G., and Eagles, B. A.: Non-Protein Sulfur Compounds of Blood: 
II. Glutathione, J. Biol. Chem. 72:133, 1926. 

17. Voegtlin, C., and Thompson, J. W. : Glutathione Content of Tumor Ani- 
mals, J. Biol. Chem. 70:801, 1926, 

18. Yaoi, H., and Nakahara, W. : The Glutathione Content of Chicken 
Sarcoma, Biocliem. J. 21:1277, 1927. 

19. Lecloux, J. ; Vivario, R., and Firket, J. : Teneur en glutathion du sarcome 
et des tissues normaux, Compt. rend. Soc. de biol. 97 : 1823, 1927. 

20. Roffo, A. H., and Correa, L. M. : La existencia de insulinoides en los 
tumores malignos, Bol. Inst, de med. exper. para el estud. y trat. del cancer, 1926, 
no. 14. 

21. Du Vigneaud, V. : The Sulfur of Insulin, J. Biol. Chem. 75:393, 1927. 

22. Aldersberg, D., and Perutz, A.: Beeinfliissung der Regenerations fiibrigkeit 
der Haut durch lokale Applikation von Insulin, Klin. Wchnschr. 6:108, 1927. 

23. Russell, B. R. G., and Gye, W. E. : The Oxygen Consumption of Normal 
and Cancerous Mouse Tissues in Vitro, Brit. J. Exper. Path. 1:175, 1920-1921. 
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and Warburg, Wind and Negelein 24 found that a diminution of oxygen 
supply below a certain level kills tumor cells within the body. • This 
heightened demand for oxygen is what would be expected from the fact 
of increased concentration of sulphydryl. For, as shown by Hopkins 
and Dixon , 25 the sulphydryl group is a reducing group, avidly taking up 
oxygen and going over to the — S.S. — form. 

Finally, Mueller 20 reported that the rapid auto-inactivation of the 
filtrate of the Rous fowl sarcoma is due to oxidation. Such oxidation 
may be prevented by cysteine. Oxidation produces in compounds con- 
taining sulphydryl a like loss of the activity stimulative of cell prolifera- 
tion . 12 Also, Harde 27 reported that the virulent activity of Rous sar- 
coma is lost in alkaline solutions, but intensified by appropriate acidifica- 
tion. And it is a fact that the sulphydryl group is rapidly oxidized in 
alkaline mediums, but remains fairly stable in acid. 2S Thus, the sulphy- 
dryl group and the sarcoma virus behave alike as regards activity after 
autoxidation and exhibition to alkali. The concordance is noteworthy. 
Although it may be that the active agent of the Rous virus is itself not 
sulphydryl, the foregoing data indicate that its effectiveness is related 
thereto. 

These several data make necessary a serious consideration of the 
hypothesis that a heightened sulphydryl reactivity of the tumor-producing 
cells is an important factor in, if not the fundamental cause of, tumors. 


interpretation of present etiologic concepts of 
M ALIGN AN CY IN TERMS OF THE SULPHYDRYL 
HYPOTHESIS 

There are two possibilities. The cells that proliferate to malignancy 
are either inherently abnormally productive of sulphydryl or abnormally 
sensitive thereto. 

The first possibility has but little experimental or observational sup- 
port. Further, it yields no satisfactory explanation of the nature, eti- 
ology and diverse manifestations of tumors. 


24. Warburg, O.; Wind, F., and Negelein, E.: Metabolism of Tumors in the 
Body, J. General Physiol. 8:519, 1928. 

25. Hopkins, F. G., and Dixon, M.: On Glutathione: II. A Thermostable 
Oxidation-Reduction System, J. Biol. Chem. 54:527, 1922. 

26. Mueller, J. H. : The Effect of Oxidation of Filtrates of a Chicken 
Sarcoma (Chicken Tumor I-Rous), J. Exper. Med. 4,8:343, 1928. 

27. Harde, E.: The Influence of an Acid Reaction on the Virus of the Chicken 

Sarcoma (Rous) and Its Importance in the Experiments of Dr Gve T Tron 
Med. 29:159, 1926. ' * ’ p ’ 


n ' I ' u ™ Ic1lff . e > H - E - : Glutathione: Reactions Between the Tissues and the 
Oxidized Dipcptide, Biochem. J. 19:199, 1925. 
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The increased concentration of sulphydryl in living tumor tissue 
might be taken as evidence of an inherent trend to overproduction. 
Opposed to this is the fact that, by and large, cell proliferation is con- 
fined to the tumor and does not spread to contiguous tissue. If sulphy- 
dryl were being produced in abnormally high concentrations, it might 
be expected that adjacent tissues would respond hereto 29 with gro\vth 
by cell division ; and this does not occur. Further, there is the fact that 
in growing animals the concentration of sulphydryl is highest in the 
youngest and gradually declines with age, as growth by cell division 
subsides . 30 Finally, it is a fact that in regions where active normal 
growth by cell reproduction is taking place, the concentration of sulphy- 
dryl is high. 11 ' From this, it follows that the high concentration of 
sulphydryl in malignant tissue is due to the fact that the cells are pro- 
liferating cells. The idea that tumor cells are abnormally productive 
of the stimulating group is unsustained. 

The increased reducing power of the blood 14 and the increase in the 
neutral sulphur fraction of the total sulphur of the urine 13 might also 
be taken as evidence of an overproduction of sulphydryl by the malig- 
nant growth. But it can also be assumed that malignancy is an expression 
of a distortion of the cellular response to sulphydryl. It is, there- 
fore, not unreasonable to suppose that there is inherent in those who are 
subject to malignant growths a tendency to a basic distortion of sulphur 
metabolism. From this, it follows that the picture in the blood and the 
urine may be but an expression of this perversion rather than an 
expression of an overproduction of sulphydryl from the tumor as such. 

This interpretation implies no neglect of the fact that other diseases 
produce a similar gross picture. On the other hand, it is well known 
that different causes may produce the same physiologic effect. This 
arises from the fact that the end-results of reaction to diverse stimuli 
are limited by the biochemical mechanisms concerned in the general 
metabolic processes. Similarity in type of response is no proof of 
identity in the initiating agent. Since this statement is founded on 
fundamentals, it is valid until disproved by adequate investigation. 

The available evidence having proved insufficient to establish whether 
or not malignant growth is a consequence of an abnormal productivity 
of sulphydryl by the tumor-forming cells, it remains to examine the 

29. Hammett (footnote 12). Gunvitsch, A.: Das Problem der Zellteilung 
physiologisch Betrachtet, Monograph aus der gesamtgeschichte der Physiologie 
der Pflanzen und der Tiere, no. 11, Berlin, Julius Springer, 1926. 

30. Thompson, J. W., and Voegtlin, C. : Glutathione Content of Normal 
Animals, J. Biol. Chem. 70:793, 1926. Murray, IP. A., Jr.: Physiological 
Ontogeny: A. Chicken Embryos: IX. The Iodine Reaction for the Quantitative 
Determination of Glutathione in the Tissues as a Function of Age, J. General 
Physiol. 9:621, 1926. 
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alternative, that the malignant growth is based on an abnormal sensitivity 

of the tumor-forming cells to sulphydryl. 

This, perhaps, can best be done from the point of view of the moie 
important etiologic concepts of malignancy. 

Biologically, the etiologic factors of malignancy, as presented by 
Ewing 31 and Loeb , 32 are separable into two groups, the constitutional 
and the acquired. 

All persons during the course of years are subjected to one or more 
of the tumor-inciting agents. But all persons do not incur malignant 
growths. The only possible conclusion is that susceptibility to the dis- 
ease is constitutionally determined. 

Countless clinical records attest the fact that the inception of many 
malignant growths is an antecedent irritation. Since the constitutional 
make-up is inborn and present before the reception of the tumor- 
evolving agent, it is clear that the initiation of malignancy depends on 
the application of an adequate stimulus. The constitutional factors pro- 
vide the ground on which the acquired factors exert their influence. Only 
the combination results in malignancy. 

The following classification provides a useful basis for analysis : 

A. Constitutional factors 

1. Heredity 

2. Cell autonomy 

3. Internal secretion 

4. Embryonal (congenital) 

B. Acquired factors 

1. Irritation 

(a) Mechanical 

( b ) Physiologic 

(c) Chemical 

(tf) Parasitic 

Heredity. — The difference between persons who bear tumors and 
those who do not is a constitutionally determined difference in the nuclear 
activities related to cell proliferation. This difference expressed in 
malignancy is an inheritable characteristic. The work of Loeb , 33 Slye , 34 
Little sr> and others can yield no other conclusion. 


192^' EWmS ’ NeopIastic Diseases > Philadelphia, W. B. Saunders Company, 

32. Loeb, L. : Causes and Definition of Cancer, Am. J. M. Sc. 159:781 1920 

33. Loeb, L. : Heredity and Internal Secretion in the Etiology of Cancer 
Tnternat. Conference on Cancer, London, 1928, p. 48. 

34. Slye, M. : The Relation of Cancer to Heredity with Regard to the Com- 

mon, cation of President C. C. Little of the University of Michigan J Cancer 
Research 12:83, 1928. ' ** ’ J ’ ^ ancer 

35. Little, C. C. : Evidence that Cancer Is not a Simple Mendelian Recessive 

J. Cancer Research 12:30, 1928. n e , 
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My experimental work justifies the belief that sulphydryl is specifi- 
cally essential to the nuclear processes of cell division . 12 As is well 
known, these are integrated by the chromosomes, and the chromosomes 
are the determinants of the inherited characteristics. Therefore, die 
factor of heredity would be a determinant of the level of nuclear 
response to sulphydryl. 

These considerations and the known correlation between malignancy 
and sulphydryl lead to the conclusion that the inheritability of malig- 
nancy is conditioned, if not determined, by an inbred shift in nuclear 
reactivity to sulphydryl. The data are thus consistent with the assump- 
tion that malignancy results from an abnormal sensitivity of the tumor- 
producing cells to sulphydryl. 

Cell Autonomy . — Many side issues are included in the consideration 
of this constitutional factor as discussed by Ewing . 31 They all boil 
down to the question of the inherent proliferative properties of the 
cancer cell, and the relation of the tissue environment thereto. 

Some preliminary definition is necessary. 

The inherent proliferative energy of cells has nothing to do with the 
total possible number of cells producible, for this is limitless, as the 
studies of Carrel 3<i and Woodruff 37 prove. Nor has it anything directly 
to do with the rate of formation of new cells, since this is largely con- 
trolled by environmental factors. 3S Its sole property is the det'ermination 
of the nuclear threshold of response to proliferative stimulation. This 
is a matter of constitutional makeup or heredity and is related to the 
sensitivity to sulphydryl, as shown in preceding paragraphs. The con- 
cept is thus in agreement with the assumption of the greater sensitivity 
of the malignant cell to sulphydryl. 

The other chief item in the bracket for cell autonomy is the question 
of restraints on growth. These can be considered under three headings : 
architectural, cytologic and chemical. 

The histologic point of view has been adequately discussed by 
Reimann in the aforementioned paper, in which he shows that the 
diverse architecture of malignant growths is essentially a consequence 
of the diverse anatomic and physiologic environments in which the 
proliferation of cells takes place. The architecture, then, is no index 
of the inherent proliferative capacity of the growth. It merely shows 
what the growth can do in the particular environment in which it occurs.^ 
Hence it is only of supplementary significance in etiology. 

36. Carrel, A.: Tissue Culture and Cell Physiology, Physiol. Rev. 4:1, 1924. 

37. Woodruff, L. L. : Eleven Thousand Generations of Paramecium, Quart. 
Rev. Biol. 1:436, 1926. 

38. Gunvitsch (footnote 29, second reference). 
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As discussed by Reimann, the cytologic status resolves itself into the 
question of the relation of cell size to rate of malignant growth, and the 
■stage of cell development at the time of proliferation in its bearing on 
the type of tumor produced. The latter is essentially an architectural 
matter ; but the former is directly relatable to the interpretation of malig- 
nancy in terms of sulphydryl. 

It has been found that in a cell population where growth by increase 
in cell number and growth by increase in cell size are taking place 
simultaneously, small cell size is associated with increased rate of cell 
division . 39 And the pathologists have observed that small cell size is 
generally indicative of a high degree of malignancy as established by 
subsequent history. Thus, cytologically, in both normal and pathologic 
material, cell size is a rough index of the extent of. the autonomous 
restraint on growth. 

The parallelism demonstrates that the phenomena of cell size in 
malignancy are on the same biologic basis as are those of normal growth 
by increase in cell number, when and if the masking influences of 
environmental factors are properly accounted for. On the basis of the 
experimental data cited, it is clear that this relationship is further evi- 
dence in support of the assumption under discussion. 

As to the matter of autonomous chemical restraints on growth it is 
obvious that such exist. The work of Carrel 30 and others with tissue 
cultures proves that unlimited proliferation of cells will not occur unless 
the products of the growth reaction are repeatedly removed from the 
scene. There are, thus, restrictive and stimulative factors of cell division 
through which equilibrium is maintained in the normal person. From 
what has gone before and from purely chemical considerations based on 
the law of mass action, it can be asserted that cell proliferation is 
regulated by a chemical equilibrium in which sulphydryl is the key group. 
From this, it follows that the autonomous chemical restraints on growth 
by increase in cell number are, in all probability, products of the oxida- 
tion of sulphydryl . 12 

The assumption that malignancy is the 'result of an unusual sensi- 
tivity of the tumor-producing cells to sulphydryl is supported by this 
concept. For, on the basis of the equilibrium hypothesis it is clear that 
if the threshold of response to inhibition is raised, as it surely is in 
malignancy, then the threshold of response to stimulation must be low- 
ered, else no unusual proliferation of cells would take place. In other 
words, the point of equilibrium is shifted toward the sensitivity to R-SH 
side of the equation. 

39. Hammett, F. S.: Cell Division and Cell Growth in Size, Protoplasma 
to be published. 



584 


ARCHIVES OF PATHOLOGY 


This is sufficient and all that is necessary to indicate that the major 
concepts in the bracket of cell autonomy in malignancy are interpretable 
in terms of sensitivity to sulphydryl. 

Internal Secretion . — Next in the order of importance of the con- 
stitutional factors of malignancy is internal secretion. At present, the 
evidence justifies the inclusion of but one incretory organ in the group. 
This is the ovary. The others have no proved influence, save the 
thyroid gland. 

The influence of ovarian incretory activity is a purely constitutional 
factor, since the ebbing and flowing of this is a normal phenomenon of 
the female. In the etiology of tumor, it is the most important constitu- 
tional factor next to heredity and cell autonomy, since the majority of 
malignant growths in the female are traceable thereto. 

At present there is no evidence justifying the designation of the 
thyroid gland as a purely constitutional factor in the sense that shifts 
in its level of activity within usual limits are etiologic factors in malig- 
nancy. It is only of demonstrable significance ’when it has acquired an 
abnormal level of functional activity. This is usually a consequence of 
exogenous stimulation . 40 Hence the role of the organ in malignancy is 
logically to be considered under the heading of acquired factors, until 
it is shown that an etiologic relationship is present within the usual 
range of the functional level. 

Loeb 41 conclusively demonstrated the fact which Cori 42 and others 
confirmed — that ovarian incretory activity is of great significance in 
the production of mammary carcinoma in mice. In fact, Loeb stated 
that the realization of the hereditary tendency to cancer presupposes 
the activity of the internal secretion of the ovary. Without this coopera- 
tion no cancer can originate. 

Statistical records show that malignant growths occur most fre- 
quently in women in just those organs subjected to periodic ovarian 
stimulation. . 

In the aforementioned paper, Reimann described, with absorbing 
interest, the histologic changes that take place in the human breast 
under ovarian stimulation during the recurrent menstrual cycles. He 
wrote, “In the normal breast there is a constant reciprocal growth and 
recession of epithelium and connective tissue.” Biochemically, this 
means that the breast is periodically subjected to a flooding with cellu- 

40. Hammett, F. S. : Thyroid and Growth, Quart. Rev. Biol., to be published. 

41. Loeb, L. : Quantitative Relations Between the Factors Causing Cancer 
and the Rapidity and Frequency of the Resulting Cancerous Transformation, J. 
Cancer Research 8:274, 1924. 

42. Cori, C. F. : The Influence of Ovariectomy on the Spontaneous Occurrence 
of Mammary Carcinomas in Mice, J. Exper. Med. 45:983, 1927. 
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lar disintegrative products. From the work of Bierich and Kalle *■’ it 
is known that catabolic processes similar to this are liherative of sulphy- 
dryl from the protein-bound unreactive state to the free condition in 
which characteristic action is possible. 

Now all breasts are subjected to this stimulus to the proliferation 
of cells, but all breasts do not respond by a cancerous overgrowth. In 
most, the cellular regeneration stops short of this point. The valid 
implication is that in those in which cancer does develop the threshold 
of sensitivity to sulphydryl is lower than usual. The facts, as a whole, 
are consistent with this hypothesis, and permit an extension of its appli- 
cation to those other tumor-producing organs that are subject to peri- 
odic ovarian stimulation. 

There is no space here to go into Loeb’s 41 rigidly critical analysis 
of the etiology of cancer of the breast. Those who are interested enough 
to study his admirable paper will find in the sulphydryl hypothesis 
an explanation of the principles therein set forth. 

Embryonic Rests. — Cohnheim’s dictum that cells retaining embry- 
onal characteristics are significant agents in the etiology of tumor is 
too well attested by comparative observations to be questioned. The 
usual conception is that these so-called embryonal rests are the result 
of a congenital distortion of differential development. This is prob- 
able in such cases as Albrecht’s hamartoma and the like. On the other 
hand, it is also possible that the majority of cases derive from one or 
more lines of cells in which embryonal characteristics, so far as pro- 
liferative potentialities are concerned, are retained because of hereditary 
forces. These lines can be considered as minority contributors to the 
mass building of tissues and organs and thus they provide foci from 
which malignant growths may arise on adequate stimulation. 

This conception, which as a possibility has no genetic negation, pro- 
vides a more satisfactory explanation for most of the tumors classed as 
embryonal than does that of congenital distortion. Both ideas, however, 
stress the fact of the origin of tumors from cells retaining embryonic 
characteristics of cell proliferation. Experimental evidence supporting 
the assumption is had from the serologic studies of Gruskin . 44 This 
worker apparently demonstrated a homologous relationship between 
embryonic and malignant cells by amboceptor and antigen reactions with 
mammalian embryonic epithelium and connective tissue. 

The studies of Muller 43 lend support to this view. He found a 
close histologic correspondence between epithelial regeneration in wounds 


43. Licrich, R., and Kalle, K. : Untersuchungen liber das Zustandekommen 
dcr bosartigen Gesclnvulste, Ztschr. f. physiol. Chem. 175:292, 1928. 

44. Gruskin. B. : A Serum Test for the Diagnosis of Cancer Based on a New 
Theory of Etiology, Am. J. M. Sc. 177:4 76, 1929. 

45. Muller H. : Die histologische Uebereinstimmung zwischen Epithelregen- 
eration und Krebsbildung, Ztschr. f. Krebsforsch. 28:383, 1929. 
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and cancerous organization. Yet in the one case only normal repair 
occurs, while in the other the cells proliferate to malignancy. There 
is, thus, a fundamental difference in their reaction to stimulation, which 
is interpretable only on the basis of the foregoing hypothesis. Muller’s 
observations are also in line with those of Carrel on tissue cultured 
fibroblasts. For this latter worker reports that no histologic, only meta- 
bolic, differences are ascertainable. 

The concept is fittingly interpretable from the point of view of a 
low threshold to sulphydryl. For it has been found in this institute, in 
working with chick embryos, that the regions of most active growth 
by increase in cell number are most stimulated to proliferation of cells 
by sulphydryl. That is to say, the more embryonal the cells are, as 
evidenced by their more rapid rate of division , 40 the more sensitive they 
are to sulphydryl. 

The fact that all malignant growths are expressions of but one 
fundamental biologic phenomenon, i.e., cell proliferation, makes it 
imperative that any interpretation of the basic etiology of tumor be also 
founded on a single principle. 

The foregoing analysis of the constitutional factors shows this condi- 
tion to have been satisfied. From it comes the conclusion that the 
potentiality for malignancy lies in the hereditary determination of lines 
of cells retaining the embryonic characteristic of a heightened sensitivity 
to the essential cell proliferation stimulus, sulphydryl. 

The chief phenomena of malignancy fit in with this concept. 

There is no evidence, save in rare instances, that the cells of a 
malignant growth possess the functional properties of the organ from 
which they originate. This is significant. It means that if the onto- 
genetically mature cells of the organ become tumor-producing cells they 
dedifferentiate in the process ; or it means that the growths arise from 
cells of hereditarily determined embryonic characteristics, and hence, 
because of their low ontogenetic level, cannot go on to normal 
differentiation. 

The dedifferentiation can be rejected on the grounds of the work of 
Lewis and Lewis 47 with tissue cultures. On the basis of the alternative 
implication, the phenomenon is consistent with the premise of this 
discussion. 

The fact of metastasis is evidence for the idea discussed by Reimann 
from the point of view of stroma reaction, that tumor cells are not 

46. Minot, C. S. : The Problem of Age, Growth, and Death, New York, G. P. 
Putnam’s Sons, 1908. 

47. Lewis, W. H., and Lewis, M. R. : Behavior of Cells in Tissue Cultures, 
in Cowdry, E. V. : General Cytology, Chicago, University of Chicago Press, 1924, 
pp. 383-448. 
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foreign cells. Further, the cells of the metastases increase in number, 
but those of the diverse supporting tissue rarely give evidence of 
tumor-like cell' multiplication. These facts indicate that the metastatic 
cells are lines of body cells in which the embryonic characteristic of a 
low threshold to the stimulus of proliferation is retained. Further, the 
fact that the liver and the lymph nodes are common seats of metastasizing 
growths is significant in that the former is the organ of the highest 
natural sulphydryl content 30 and the latter are foci of cell multiplication. 
Thus, the phenomenon fits in with, and is support for, the conclusion that 
has been drawn. 

Now it is not unreasonable to suppose that lines of cells with this 
low threshold may separate at any one of the several earliest stages of 
the development of the egg before the organic patterns have made their 
appearance. This may be conceived of as occurring, in some cases, 
before cellular differentiation bas proceeded far, perhaps not much 
beyond the period of the three germ layers. In others, the separation 
may take place at the time of the formation of the organ anlage. 

In the first case, a general dissemination of the potentially malignant 
cells would be predicted according to the germ layer in which they have 
their origin. In the second, the potentiality would be restricted to the 
organ from the anlage of which the cells derived. If these considerations 
are correct, it follows that both a general and a local predisposition to 
tumor on adequate stimulation are to be expected. Since such predisposi- 
tions do occur, as exemplified in the first and third cases cited by 
Reimann, it is clear that the facts fit the theory, and further support is 
had for the interpretation of the constitutional factors of malignancy in 
preceding paragraphs. 

The question may properly be raised, if the potentiality for malig- 
nancy lies in hereditarily determined lines of cells of low threshold to 
sulphydryl, why do the majority of tumors fail to arise until long after 
normal growth by increase in cell number has ceased? Surely, since 
in the early stages there is an adequate concentration for the multiplica- 
tion of normally constituted cells, there is more than enough for the 
multiplication of the potentially tumor-producing cells of high sensitivity. 

Now the thesis has been developed from experimental observations 
that, growth by increase in cell number is a self-regulated chemical 
process in which sulphydryl is the key group. This is the essential 
stimulus. The inhabitant is taken to be an as yet unidentified product 
of the oxidation thereof, arising in the natural course of the chemical 
processes concerned in cell division . 12 Since normal cells numerically 
predominate during the developmental period as in the adult, their mass 
production of the inhibitant of proliferation is conceivably the means 
of holding in check the minority of low-threshold, tumor-potential cells. 
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As development proceeds, the concentration of sulphydryl decreases 
concomitantly with growth by increase in cell number , 48 while the con- 
centration of the chemical inhibitants presumably increases. Thus, less 
and less favorable conditions for the expression of the tumor-producing 
potentiality develop, until at adulthood the concentration of sulphydryl 
is below the stimulative level. Until and unless this is increased to an 
adequate concentration, malignancy does not develop. This is the inter- 
pretation of latency. 

r 

Anemia of Malignancy . — The anemia that occasionally accompanies 
certain types of malignant disease is also explicable in terms of sulphy- 
dryl. Here, however, the apparent exceptions make the interpretation 
more suggestive than conclusive. On the other hand, it is worth a 
thought. 

The explanation is based on two facts. The first is that sulphydryl 
is essential to cell proliferation . 12 The second is that as tumors grow 
larger the sulphydryl of the rest of the body declines . 17 The implication, 
then, is that tumor growth lowers the concentration of sulphydryl in the 
bone-marrow and thus the formation of red cells is dampened. Con- 
sistent with, but not proof for, the idea is the fact that liver, which 
stimulates erythropoiesis, has a high sulphydryl content , 30 and the 
fact that the concentrated active agent from liver has a high cystine 
content . 49 

Irritation: Mechanical Injury or Trauma . — It is now possible to 
turn to the discussion of the acquired factors of malignancy without 
which no tumor is possible. Those which have been proved to be effec- 
tive properly come under the heading of irritation, when this term is 
used in the broad sense of Verworn. That is to say, mechanical, physio- 
logic, chemical and parasitic actions are able to produce a state of 
irritation that, in a constitutionally prepared person, results in malig- 
nancy. This state of irritation, however, is but the expression of an 
underlying disruption of a previously existing chemical equilibrium. 

In the light of this fact, one is in a position to examine the data 
available with respect to the various inciting agents and see whether they 
fit the concept that sulphydryl is a necessary participant in the develop- 
ment of malignant disease. 

No one will question that many malignant growths are traceable to 
an antecedent contusion. Nor will any one question that cellular disin- 
tegration or autolysis follows such injury. Therefore, since Bierich 
and Kalle 43 have shown that previously bound sulphydryl is liberated in 
free form on tissue autolysis, it can be postulated that an increased 
concentration of this group arises on traumatization. 

48. Mueller (footnote 26). Thompson and Voegtlin (footnote 30, first reference). 

49. Looney, J. M. : The Analysis of Liver Extract, J. Biol. Chem. 78:11, 1928. 
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Direct and indirect evidence, as well as inferential, is at hand. 
Reiche 50 found that tissue autolysates favor mitosis. Haberlandt 4 
observed stimulation of cell division after injury. Giroud and Bulliaid ° 
noted an association between sulphydryl concentration in the skin and 
keratinization, while Lightbody and Lewis 52 confirmed this principle on 
dietary grounds. Significantly, Carnot and Terris 53 got remarkable 
healing of cutaneous wounds by extracts of proliferating skin. Finally, I 
have consistently obtained a marked intensification of the nitroprusside 
test for sulphydryl on injury of root-tips, either by crushing or by 
scratching . 11 

All these facts lead to the one conclusion that trauma liberates sul- 
phydryl, which then acts as a stimulus to cell proliferation. The fact 
that trauma is frequently productive of malignancy is, thus, strong 
support for the theory being developed in this paper. 

Physiologic Irritation . — This discussion is purposely limited to data 
derived from experimental and clinical observation. Speculation without 
such a basis is unwarranted under the present circumstances. Because 
of this, consideration of the physiologic factors of malignancy is 
restricted to the internal secretion of the thyroid gland. No other 
physiologic activity gives even a suggestion of being an acquired factor 
in the development of malignant disease. Even in the case of the secre- 
tion of the thyroid gland the evidence is circumstantial. The observa- 
tions, however, are sufficiently numerous, and the explanation, therefore, 
is sufficiently consistent with the whole background, to justify the 
postulation of a relationship as a generalization. 

Dercum , 54 in a stimulating analysis, reviewed the data on the clinical 
association between thyroid activity and malignancy. The sum and 
substance of his collected observations is that malignant disease is infre- 
quent, if not rare, in persons suffering from hyperthyroidism. 

This negative correlation might be predicted from the known facts 
relative to thyroid function and sulphydryl lability. For it is well known 
that the metabolic rate is regulated by the level of thyroid activity, and 
that when this is increased, the oxidative processes of the body are 

50. Reiche, H.: Ueber Auslosung von Zellteilung durch Injektion von Geweb- 
saften und Zelltri'mimen, Ztschr. f. Bot. 16:241, 1924. 

51. Giroud, A., and Bulliard, H.: Glutathione et keratine, Compt. rend Soc 
de biol. 98:500, 1928. 

52. Lightbody, Ii. D., and Lewis, H. B.: The Metabolism of Sulfur: XV. 
The Relation of the Protein and Cystine Content of the Diet to the Growth of 
Hair in the White Rat, J. Biol. Chem. 82:485, 1929. 

53. Carnot, P., and Terris, E. : Sur la cicatrisation de plaies cutanees par les 
extraits d embryons de peau regeneree, Compt. rend. Soc. de biol. 95:655, 1926 

F ' X ’ : The ^logical Interpretation of Malignancy, Cancer J. 
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enhanced. 40 Further, it is a fact that the sulphydryl group is exquisitely 
sensitive to oxidizing agents. 25 Hence, other things being equal, the 
chance for the development in a person with hyperthyroidism of a sul- 
phydryl concentration adequate to produce malignant cell proliferation 
is limited. Other supportive argument could be made, but this is suffi- 
cient to establish the consistency of the phenomenon with the general 
thesis. 

Chemical Irritation . — Malignant cell proliferation is also directly 
initiated by chemical substances, parti cularly those related to the tarry 
by-products of the distillation of coal and petroleum. Apparently, two' 
factors are responsible here: (1) repeated irritation, which may be 
produced either by friction or by irritating substances in the tars, and 
(2) the presence of the tarry products themselves. 

When such agents give rise to truly metastasizing malignant growths, 
a constitutional predisposition is undoubted. In many cases, however, 
the growths do not progress after the removal of the exciting agent and 
may even regress. They also fail to recur when surgically extirpated 
if the subject comes in no further contact with the stimulus to cell prolif- 
eration, even though similar irritation is produced. In these cases, a 
constitutional predisposition is questionable. Rather is the original 
growth attributable to the presentation to the irritated cells of an 
extraordinary concentration of cell proliferation stimulus from tar con- 
stituents over and above that liberated by the injury. This is the logical 
deduction from the pertinent data. Biologically, the principle is funda- 
mentally correct, for it has been found that the experimental increase 
in the normal cell multiplication stimulus, sulphydryl, causes an accelera- 
tion of normal cell division. 12 

The residues of the distillation of both coal 53 and petroleum 50 are 
characterized by significant percentages of mercaptans and sulphides ; the 
oils themselves, of course, likewise. 

In view of all that has gone before, it is reasonable to assume that 
the tar and allied cancers are but the proliferative reaction of irritated 
tissues to a concentration of sulphydryl above that necessary for normal 
cell division repair. 

Sustaining evidence for this conclusion is had. It has been found that 
tumors cannot be produced experimentally by any and every tar, but 
that only certain products are effective. This is associable with the fact 
that petroleum from different localities contains widely different percent- 

55. Stadnikov, G. ; Gravilov, N., and Rakovskii, V. : Desulfurization of 
Cresols and Acid Fractions of Various Coal Tars, Brennstoff. Cliem. 7:65, 1926. 
Maillie, A.: Sulfur Compounds in Coal Tar, J. usines gaz. 41:209, 1921. 

56. Day, D. T. : Handbook of the Petroleum Industry, New York, John 
Wiley & Sons, 1922. 
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ages of labile sulphur compounds, ranging from negligible to significant 
amounts . 57 

The picture is consistent with the general concept of the relation of 
sulphydryl to malignancy. 

The foregoing interpretation might be objected to on the observation 
of Murphy and Landsteiner 5S that a sarcoma produced in the chicken 
by the combined injection of tar and embryonic tissue is transplantable 
through succeeding generations. But so are other, spontaneously occur- 
ring chicken tumors . 59 This latter fact would indicate that there is a- 
constitutionally determined ground for the development of tumor in the 
fowl susceptible to stimulation by appropriate agencies. 

In the spontaneous tumors transmissible by filtrates and desiccates, 
this agent is, according to Murphy , 00 enzymic in nature and, hence, 
endogenous or constitutionally determined. Transmissibility, as well as 
transplantability, indicates that the activating agent is produced by the 
tumor cells themselves. The essential similarity of this with sulphydryl 
in its reactions has already been pointed out. 

In the case of the tar tumor, the irritating agent is, in all probability, 
the labile sulphur, as discussed. Its nontransmissibility by filtrates or 
desiccates 01 should cause no wonder. In this case, an exogenous 
stimulus starts off a malignant growth in a constitutionally disposed 
animal, which is naturally transplantable into other similarly consti- 
tutionally disposed animals, but not transmissible since the irritating 
agent is not endogenous. 

Parasitic Irritation . — The brilliant studies of Fibiger 02 with animals, 
and of Smith 03 with plants, make necessary the inclusion of parasitic 
organisms in the group of incitants to malignant growth. 

In the case of Spiroptcra carcinomata, indirect evidence brings the 
reaction in line with the general concept. The provocative organisms 


57. Redwood, B.: Treatise on Petroleum, Philadelphia, J. B. Lippincott Com- 
pany, 1922. 

58. Murphy, J. B., and Landsteiner, K. : Experimental Production and Trans- 
mission of Tar Sarcomas in Chickens, J. Exper. Med. 41:807, 1925. 

59. Rous, P., and Lange, L. B.: The Characters of a Third Transplantable 
Chicken Tumor Due to a Filtrable Cause: A Sarcorfia of Intracanalicular Pattern 
J. Exper. Med. 18:651, 1913. 

60. Murphy, J. B. : The Nature of the Filtrable Agent in Chicken Tumors, 
Report of the International Conference on Cancer, London, 1928. 

61. Sturm, E., and Murphy, J. B. : Further Observations on an Experimentally 
Produced Sarcoma of the Chicken, J. Exper. Med. 47:493, 1928. 

62. Fibiger, J. : On Spiroptera Carcinomata and Their Relation to True 

Tumors: With Some Remarks on Cancer Age, J. Cancer Research 4: 

367, 1919. 

63. Smith. E F. : Studies on the Crown-Gall of Plants : Its Relation to 
Human Cancer, J. Cancer Research 1:231, 1916. 



592 


ARCHIVES OF PATHOLOGY 


produce eggs in huge numbers. Shearer 04 found that on fertilization 
the concentration of free sulphydryl in the eggs of Echinoderm increases 
markedly. This reaction is probably general. Further, it is well known 
that nematodes have great regenerative capacities. Since this is a 
phenomenon of cell division presumably dependent on sulphydryl, it 
follows that here is a possible additional source of supply of the 
stimulus to cell multiplication. The idea, then, is that through produc- 
tion of eggs and fertilization of them, and the chemical stimuli of 
regeneration, Spiroptcra provides a concentration of sulphydryl adequate 
to stimulate an abnormal proliferation of cells in a ground prepared 
by the inflammatory processes and constitutionally inclined to a 
pathologic response. 

In the case of Bacillus tumefacicns, the data are also meager. Direct 
knowledge is had only of the first step in the reaction: that the 
organism excites inflammatory processes which, in constitutionally pre- 
pared persons, go on to malignancy . 05 Now, inflammation is the result 
of an injury , 60 and, as stated earlier, injury of plant root tissues results 
in liberation of free sulphydryl. Correlating these facts leads to the 
conclusion that the phenomenon is interpretable in terms of the gen- 
eralization. It would be decidedly worth while to see whether or not 
B. tumefacicns possesses any specific type of sulphur metabolism 
that would be correctable with its tumor-producing properties. 

Studies with other parasites have thus far yielded no sure con- 
clusion . 31 There are certain facts, however, which are suggestive in 
the light of the present interpretation. It is known that mercaptans 
and hydrogen sulphide are produced in the large intestine by the 
bacterial decomposition of protein food residues . 13 Miss Margaret 
Sharpe, working in this institute, found that both hydrogen sulphide 
and its disodium salt are effective stimulants of reproduction in Para- 
mecium caudatum. Thus, there is present in the colon the chemical 
stimulus for a proliferation of cells as an acquired factor from bacterial 
activity. This is present in varying concentration. From this, it is 
obvious that conditions are frequently favorable for the development 
of malignancy in constitutionally susceptible persons. I am inclined to 
believe that this is often a potent factor in the genesis of rectal car- 
cinoma. Contributory would be constipation, with its attendant 
accumulation of bacterial by-products and consequent irritation. The 

64. Shearer, C. : Oxidation Processes of the Echinoderm Egg During Fertiliza- 
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66. Rivera, V. : E necessaria la ferita del tessuto per la produzione di tumori 
da B. tumefacicns su vegetali? Boll. Accad. pugliese sc. 1:1, 1926. 



HAMMETT-MALIGNANT GROWTH AND CELL DIVISION 5 93 

fact that about 60 per cent of the cases of constipation are proctogenic 67 
supports this idea. 

From this analysis of the mechanisms of the constitutional and the 
acquired factors in malignancy, it is clear that they are all reducible 
to a common basis. Thus the condition as outlined on an earlier page 
is satisfied, i. e., that any interpretation of the basis of tumor genesis 
must be founded on a single principle, since all malignancy is but the 
expression of one fundamental biologic phenomenon, namely, the 
proliferation of cells. 

Further, the data in this bracket are support for the idea developed 
during the analysis of the constitutional factors, that the cells which 
proliferate to malignancy are abnormally sensitive to sulphydryl. 

SUMMARY AND CONCLUSION 

This synthesis has been based on the biologic principle that any 
satisfactory interpretation of malignant growths must be founded on 
a knowledge of the chemical stimulus to growth by increase in cell 
number. 

The first step was a description of the experimental work leading 
to a demonstration that the sulphydryl group is the essential stimulus 
to multiplication of cells in healthy material. Direct transference of 
this observation to tumor tissue is allowable on the basis of Baker’s 08 
report that glutathione, a sulphydryl-containing compound, is stimu- 
lative of a proliferation of cells in tissue cultures of .sarcomatous 
fibroblasts. 

The next step was an examination of the available reports with 
respect to sulphur metabolism in general and sulphydryl in particular 
in tumor-bearing persons and tumor tissue. From this, it was seen 
that the correlative data consistently support the idea of an inter- 
relationship between sulphydryl and malignancy. 

The third step was an examination of the etiologic concepts of 
malignancy for the purpose of seeing whether or not they could be 
lined up on a common basis. From the known facts, the thesis was 
developed that malignancy, in general, is a product of a combination 
of constitutional and acquired factors. An analysis of these showed 
that their influence is interpretable in terms of sulphydryl. 

The chief manifestations of malignancy were also tested against 
this concept and found to be sustaining thereof. 

67. Reimann, S. P. : The Pathological Physiology of Surgical Diseases by 
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From all this the generalization has developed that the potentiality 
for malignancy lies in the hereditary determination of lines of cells 
retaining the embryonic characteristic of a heightened sensitivity to 
the essential stimulus to proliferation of cells, sulphydryl, and that 
the development of malignanc}*- depends on the presentation to the 
potentially tumor-producing cells of an adequate concentration of this 
chemical group. 

I am quite willing to admit that this interpretation is possibly not 
the last word in the apparently complex problem of malignant disease. 
On the other hand, it does suffice to bring some order out of a pre- 
viously existing chaos. Its validity, of course, rests on the soundness 
of the biologic principles involved. 
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Clinically, lesions of the respiratory system have received considerable 
attention in rheumatic fever, as pleurisy ana even pneumonia have been 
said to be common manifestations of this disease . 1 Nevertheless, the 
nature of these lesions is somewhat ill defined ; the number of pathologic 
studies that have been brought to bear on them is small, and there are 
certain fundamental questions about the lesions which remain unan- 
swered, such as the extent to which they are specific manifestations of 
rheumatic fever. In this disease, the respiratory system may be the seat 
of a variety of injuries. For example, besides pleurisy and broncho- 
pneumonia, so often found in rheumatic fever, almost all the fatal cases 
exhibited pulmonary manifestations of failing cardiac function, fre- 
quently with the presence of transudate fluid in the chest cavities asso- 
ciated with varying degrees of pulmonary atelectasis, passive congestion, 
pulmonary edema, infarction, etc. Our primary purpose in this paper is 
to record the outstanding pulmonary changes observed in a series of 
fatal, active cases of rheumatic fever and, in our analysis of them, an 
attempt will be made to isolate those few lesions that we believe represent 
specific manifestations of this obscure disease. 

Recent work embracing such a study of pathologic material in rheu- 
matic fever includes that of Thayer , 2 who reviewed a series of twenty- 
five fatal cases of active rheumatic fever from the necropsy series of 
the Johns Hopkins Hospital. The author recorded pulmonary changes, 
but apparently he had not studied these in detail. All his cases 
showed pulmonary evidences of myocardial insufficiency. Terminal 
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* A more comprehensive review of the material reported in this paper is 
included in the 1928 Alvarenga Prize Essay of the College of Physicians and 
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pneumonia or bronchopneumonia was noted in 40 per cent. The pleural 
lesions were not recorded. 

A large series of cases of rheumatic fever in which necropsies were 
made was studied by Pappenheimer and von Glahn, 3 4 who paid par- 
ticular attention to the vascular lesions. They did not offer detailed 
studies of the lungs, hut reported the presence of lesions, in a small per- 
centage of the cases, involving peripheral arteries, arterioles and capil- 
laries in the pulmonary, as well as in the systemic, circulation. 

Others 1 who have described the pulmonary changes in cases 
of - rheumatic fever have found the most prominent lesion to he a 
diffuse “pneumonitis,” consisting of an acute interstitial or perivascular, 
nonsuppurative type of inflammation, and have been struck with the 
resemblance between this lesion and the classic rheumatic lesion of the 
myocardium. 

MATERIAL 

The material on which our study is based was obtained from the necropsy 
series of the Pennsylvania Hospital. This series totaled, at the time, about 
3,600 cases. In selecting cases for study, only those were included in which death 
had occurred during an active stage of the disease. The criterion of activity 
was the finding of Aschoff bodies in the myocardium (found in 85 per cent of' 
the cases) together with endocardial and valvular lesions and also pericardial 
lesions. Cases in which there was an extensive ulcerative endocarditis associated 
with the presence of large numbers of bacteria were not included. In a few, 
however, tiny ulcerations were present on the cardiac valves together with typical 
rheumatic vegetations and, from three of these, hemolytic or anhemolytic strep- 
tococci were isolated. 

Fourteen of the twenty-eight cases had occurred since 1922. These we had had 
the opportunity of studying first hand. The remaining fourteen were selected 
from the older series. Information concerning them was obtained from the 
protocols but more especially from our studies of the available tissue that had 
been preserved. 

RESULTS 

The different lesions encountered will be considered under a number 
of different headings. 

Pleurisy . — Rheumatic pleurisy has been said to occur in from 5 to 
10 per cent of clinical cases of rheumatic fever, usually accompanying 
rheumatic pericarditis and, as a rule, indicating a severe rheumatic infec- 
tion. It does not seem to have been clearly defined, however; perhaps 

3. Pappenheimer, A. M., and von Glahn, W. C. : Lesions of the Aorta 
Associated with Acute Rheumatic Fever and with Chronic Cardiac Disease of 
Rheumatic Origin, J. M. Research 44:489, 1924. Von Glahn, W. C., and Pappen- 
heimer, A. M. : Specific Lesions of Peripheral Blood Vessels in Rheumatism, 
Am. J. Path. 2:235, 1926. 

4. Eiman, J., and Gouley, B. A.: Rheumatic Pneumonitis, Tr. Path. Soc., 
Philadelphia, Arch. Path. 5:556 (March) 1928. Naish, A. E. : The Rheumatic 
Lung, Lancet 2:10 (July 7) 1928. 
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because one is loathe to accept the mere presence of fibrinous pleurisy 
or the accumulation of pleural fluid in this disease as an indication of 
a pleurisy that is essentially rheumatic. 

In our series of cases, many of which represented that severe and 
fulminating form of rheumatic fever which occurs in children, active 
pericarditis was present at necropsy in 75 per cent, and active pleurisy 
in 64 per cent of the cases. 

Three cases with active pleurisy, in which typical bronchopneumonia 
was present, have not been included in the discussion. Many others 
with diffuse focal hemorrhages in the lung gave a picture that might 
be classified as acute hemorrhagic bronchopneumonia, although the 
degree to which this lesion is related to the pleural one has not been 
determined. However, the characteristic feature of the latter group 
was that the pleural lesion was more extensive than that usually found in 
association with the common types of ,acute hemorrhagic lobular pneu- 
monia. Furthermore, it was always nonsuppurative, and in none of the 
cases in which bacteriologic studies were made, were organisms demon- 
strated in direct association with it. 

The type of nonsuppurative pleurisy that has been designated by 
many authors as rheumatic pleurisy bears a close resemblance to the 
pericardial lesion. In the material furnished by our cases, it showed 
the following characteristics: 

Gross Appearances: As an early manifestation, small, focal collections of • 
pinhead-sized petechial hemorrhages, similar to the epicardial or pericardial 
hemorrhages so frequently found in this disease, appeared on the visceral pleural 
surface, either with or without the presence of hemorrhagic lesions in the 
underlying pulmonary tissue. 

A later stage, and this proved to be by far the commonest manifestation, wa$ 
the appearance of fibrinous exudate on the pleural surfaces. This was noted in 
half the cases, and in most instances there was also an accumulation of fluid 
in the pleural cavity. Undoubtedly, many factors contributed to the accumula- 
tion of the fluid in the pleural cavity as a terminal event, but our studies pointed 
to a relatively specific type of injury to the pleura as playing a leading role 
in this. Certainly, the amount of fluid exudate, and its character, are closely 
related to the degree of inflammation of the pleura.. Pleural fluid was present 
in eighteen cases of the series ; in five, it exhibited the essential characteristics 
of -a transudate and was associated with ascites and edema of the extremities j 
but, in the remaining thirteen, it was the accompaniment of a frank pleurisy 
with effusion. We shall limit our descriptions to these cases, which we believe 
presented the type of pleurisy peculiar to rheumatic fever. 

The fluid will be described later. 

The lungs were usually found moderately compressed, particularly in their 
dependent portions, and over these areas the pleura appeared slightly opaque. 
Pleural vessels and lymphatics were frequently dilated and opaque, and unusually 
prominent, often outlining individual lobules with a “chicken wire" effect. Closer 
inspection sometimes revealed a fine, thin ’film of fibrin covering certain areas of 
the lung. As the process advanced, and particularly in those cases in which an 
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excess of fluid had accumulated, the surfaces sometimes appeared opaque and 
roughened, with strings of fibrin traversing the cavities from atelectatic lung or 
pericardial sac to the chest wall. Three of the cases in the series presented this 
picture. 

Subsequent^, organization of the fibrinous adhesions occurred, probably with 
the absorption of varying amounts of fluid, and this process was sometimes 
encountered in all stages. A common picture was the combination of fibrin and 
loose fibrous tissue giving rise to fairly soft, white adhesions, which enclosed 
small, loculated areas of fluid, generally involving the medial, posterior and 
inferior surfaces of the lower lobes to a greater or less degree. 

As with many inflammations of the pleura, eventually fibrous adhesions were 
left as landmarks of the previous lesion. The mere finding of such adhesions 
in our series of cases, of course, gave us little information as to their origin; we 
paid scant attention to them, therefore, apart from noting that they occurred 
in over 60 per cent of the cases. However, in none of these cases, which included 
many in which there had been a history of repeated attacks of rheumatic fever, 
did we find a really thickened or hyalinized pleura analogous to that of the older 
stages of tuberculous pleurisy. 

Pleural Fluid: The type of effusion which has been so frequently encountered 
in the pleural cavities in the course of rheumatic fever has been described by 
Swift s and others.” In our series of cases, the pleural fluid varied in appearance 
from almost that of a transudate to that of a frank exudate, probably depending 
on the degree of inflammation of the pleura. As a rule, this fluid was straw 
colored, clear or slightly turbid; in a small number of instances, particularly 
in young children, it was definitely hemorrhagic. We have referred to the 
fact that the fibrinogen content was high. This was roughly demonstrated in 
the ability of the fluid to clot on standing. As a rule, however, fibrin showed 
itself by the presence of actual flecks or floating strings of white material, a 
glance at the open chest sometimes revealing the presence of small particles or, 
in some instances, huge masses floating or deposited on the pleural surfaces. As 
most of these particles were too large to penetrate the lumen of the ordinary 
trocar, they did not appear in the usual specimen obtained by aspiration. 
The cytologic content of the fluid was subject to great variations; we found, as 
a rule, however, a predominance of mesothelial cells and lymphocytes with a 
scarcity of polymorphonuclear cells. 

In the many bacteriologic studies that we made, we failed to demonstrate 
bacteria in this fluid. 

Histologic Studies of the Pleural Lesion: We confined our histologic studies 
to a few of the cases that we believed presented most characteristically the 
pleural inflammation peculiar to this disease. Here, again, the picture resembled 
that of rheumatic pericarditis. In the earlier stages, we found marked swelling 
and a uniform increase in the size of the lining mesothelial cells, so that they 
almost resembled columnar epithelium. One of the features of this metaplasia 
was the size and character assumed by the cell nucleus. It became large, pale 
and vesicular, almost foamy in texture, and was dotted with multiple, baso- 
philic nucleoli (fig. 1). Scattered among these swollen cells were some showing 

5. Swift, H. E. : Rheumatic Fever, Nelson’s Loose-Leaf Living Medicine 
1:418, 1920. 

6. Bezanqon, F., and Weil, M. P. : La cortico-pleurite rhumatismale, Ann. 
de med. 19:184, 1926. 
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Fig. 1 (case 24). — A small portion of the pleural surface on which the 
lining endothelial cells show swelling and other characteristic changes. Many 
of them have formed multinucleated giant cells and have split away from the 
basement membrane. 



Fig. 2 (case 24).— A pleural surface showing endothelial swelling with 
formation of giant cells and desquamation. At the right, a mass of deeply 
stained fibrin covers the surface. Evidences of inflammation are present in the 
subpleural layers. 
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evidences of degeneration with vacuolization of the cytoplasm and shrinking and 
pyknosis of the nuclei, as well as some that showed nuclear division. Many of 
the cells became oval or spherical, forming large, multinuclear giant cells at this 
stage (fig. 2) and split away from their basement membrane (figs. 1 and 2), 
leaving a denuded surface, to which shreds of fibrin became attached (figs. 2 
and 3). Associated with these changes of the lining mesothelium, particularly in 
the denuded areas, the subpleural tissues exhibited a low grade inflammatory 
reaction characterized by moderate edema and the appearance of scattered 
lymphoid cells, occasional polymorphonuclear cells, plasma cells, mast cells, 
eosinophils, etc. (fig. 3). ft was not unusual to find in these areas large mono- 
nuclear cells in which the cytoplasm stained red with methyl-green-pyronin. New 
capillaries were formed in these subpleural areas. They often appeared as small 
ducts owing to the fact that their lining endothelium also sometimes showed vary- 



Fig. 3 (case 24). — A subpleural space. To the denuded surface, masses of 
fibrin have become attached, beneath which there is a wide layer of granulation 
tissue, rich in capillaries. Many of these show swelling of their lining endo- 
thelium, notably a vessel in the lower left hand corner. Scattered diffusely 
or in perivascular locations are many lymphoid, plasma and wandering cells. 


ing degrees of swelling (fig. 3) ; occasionally they were thrombosed and some- 
times showed hyalinization of their walls. 

The older pleural lesions gave rise to a variety of pictures The subpleural 
spaces in some areas were replaced by a thick layer of granulation tissue, which 
was the site of an extensive inflammatory reaction. In other areas, in which 
moderate protection, of the originally denuded surface had occurred, in the 
form of a thin hyalinized membrane probably derived from fibrin, the subpleural 
inflammatory changes were not nearly so pronounced. We sometimes found the 
surface in such an area thrown into folds, directly beneath which were fairly 
compact groups of large cells (fig. 4), recalling in some measure the histologic 
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picture of the now familiar lesion of the endocardium in the wall of the left 
auricle which was described by MacCallum 7 and von Glahn. s 

Another striking- picture which was noted in several cases with effusion was 
little, finger-like projections or mesothelium-lined villi on the pleural surface 

(fig-’s). 

In general, however, neither the gross nor the histologic picture of 
this lesion was sufficiently specific to differentiate it clearly from that 
seen in a variety of types of pleural inflammation, except perhaps for 
the paucity of polymorphonuclear cells and the consistent absence of 
bacteria. Furthermore, apart from the fact that the injury appeared to 
be an acute or subacute inflammation, we know little of its true nature, 



Fig. 4 (case 24). — A pleural surface from which the endothelial lining has 
desquamated and on which it has been replaced by a thin hyalinized membrane. 
A characteristic type of endothelial cell proliferation may be seen in the subpleural 
layers. 


although we were impressed with the fact that one of its earliest 
demonstrable manifestations was in the lining mesothelium. The inflam- 
matory processes which involved this mesothelium seemed to he essen- 
tially those of swelling, metaplasia, formation of giant cells, desquamation 
and cgll death. Associated with this process, particularly after the 
pleural surface had been denuded of its lining, there was an intense, 


7. MacCallum, W. G. : Rheumatic Lesions 
Heart, Bull. Johns Hopkins Hosp. 35:324, 1924 
Lecture, J. A. M. A. 84 : 1545 (May 23) 1925. 
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rather characteristic chronic inflammation of the subpleural tissues and 
it is interesting to recall in this connection that French authors applied 
the term “cortico-pleurite” to rheumatic pleurisy in an endeavor to 
emphasize that there is a characteristic involvement of both the pleura 
and the subpleural layers. The growth of new capillaries into the sub- 
pleural space was marked, and they, too, presented swelling of the lining 
endothelium and also degenerative changes, such as hyalinization of their 
walls. 

All these changes sometimes were and sometimes were not asso- 
ciated with underlying lesions in the lung proper. We were unable to 
assume that they represented the surface manifestations of a constant 



Fig. 5 (case 7). — Pleura and subpleural space. Endothelium lined villi 
project from the surface. Many new capillaries may be seen in the underlying 
spaces. 


lesion within the lung. The phenomena reminded us rather of the 
pleural lesion of tuberculosis, which may or may not accompany an 
extensive intrapulmonic lesion. 

Another question that concerns the nature of this pleural lesion and 
one which has been often raised is whether or not it represents an exten- 
sion from the pericardial lesion. Many authors have called attention to 
the high incidence of pleural involvement in rheumatic pericarditis, 
although it has also been said that the pleurisy may develop without 
the carditis. In our series of cases, we observed four instances of active 
fibrinous pleurisy occurring in the absence of an active pericarditis. It 
was evident, none the less, that the pericardial and pleural lesions were 
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closely related by virtue of their proximity and by virtue of the fact 
that they appeared in the same general type of tissue; but, from the. 
data at hand, we feel that the paths of infection cannot as yet be satis- 
factorily traced, for we do not know the natuie of the infection. 
Nevertheless we are inclined to believe with Mosler 9 and others that 
serous surfaces are favorite sites of injury in rheumatic fevei. Indeed, 
besides that of the synovial membranes, inflammation of the peritoneum 
and of the meninges has been noted. It is even conceivable that, in the 
thoracic cavity, one has an exaggerated local manifestation of a more 
generalized process for which local factors, such as the cardiac and 
respiratory movements, may be responsible — a possibility that is also 
reflected in the subdiaphragmatic peritonitis or perihepatitis to which 
attention has been called in this disease. 

Vascular Lesions . — We reviewed the literature dealing with these 
lesions in a previous article . 1 It is interesting to compare our observa- 
tions with those that have been recently described. 

Main Pulmonary Artery : Atheroma of the pulmonary artery and its larger 
branches is a familiar observation in cases of long-standing pulmonary conges- 
tion, and especially in mitral stenosis. It was noted in two of our cases, in each of 
which both mitral and pulmonic endocarditis was present. 

Histologic studies of the base of the main pulmonary artery were made 
in six cases. In one (table 1, no. 1), a case in which atheroma of the 
pulmonary artery had been noted grossly, microscopic lesions were found in 
the wall similar to those that have been described in the aorta in this disease. 3 
The medial coat of the pulmonary artery was the seat of a destructive lesion, 
with splitting of the elastic fibers and an extensive deposition of scar tissue. 
Typical Aschoff bodies were also found in the adventitial layers of the base 
of the pulmonary artery and of the aorta. 10 (Kugel and Epstein 11 have recently 
reported the presence of similar lesions in five of a series of twenty-four active 
cases of rheumatic infections of the heart.) 

Pulmonary Arteries of Moderate Size: Grossly, we were unable to detect 
any changes in these vessels other than occasional thrombosis. Histologically, 
fairly extensive changes were detected in four cases and slight changes in twelve 
others. 

In the branches in which the lumen measures from 2 to 3 mm. in diameter, 
the lesion conformed rather with the type seen in the aorta or main pulmonary 
artery. The histologic picture was not striking, consisting, as it did, of slight 
metaplasia or proliferation of intimal cells together with thickening of the 
medial coat. Furthermore, it did not seem to be particularly specific, recalling 

9. Mosler, E.: Ueber rheumafische Entziindung der serdsen Haute 
(sogenannte Polyserositis rheumatica), Berl. klin. Wclmschr. 47:277, 1910. 

10. Paul, J. R. : Lesions in the Pulmonary Artery in Rheumatism, Tr. Path. 
Soc., Philadelphia, Arch. Path. 3:352 (Feb.) 1927. 

11. Kugel, M. A., and Epstein, E. Z. : Lesions in the Pulmonary Artery and 
192s' C AsS ° Ciated Wlth Rbeumatic Cardiac Disease, Arch. Path. 6:247 (Aug.) 
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the changes that have been described as occurring in the peripheral blood vessels 
.in a variety of acute infections, 12 such as influenza, etc. 

Arterioles : The lesions in the arterioles appeared to be the most prominent, 
although it may have been only because the changes in the arterioles were more 
easily detected than those in vessels of larger caliber. This was particularly 
true of vessels in which the lumen was about the size of a glomerulus. As a rule, 
we found either many vessels involved or none at all, and such changes, both 
recent and old, were found in about 40 per cent of our cases. Focal hemorrhages 
within the lung or hemorrhagic bronchopneumonia invariably accompanied this 
lesion. Histologically, the process was well described by von Glahn and Pappen- 
heimer (1926). 3 It seemed to be essentially a panarteritis, although the most 
striking changes manifested themselves in the intima and the adventitia. Primarily, 
the lining endothelium became swollen and vacuolated, so that the intima often 



Fig. 6 (case 23). — A small pulmonary artery. The intimal cells are vacuolated 
and raised away from the elastic membrane. There is marked congestion of the 
perivascular vessels, with some perivascular accumulations of cells. 

appeared raised away from its basement membrane by delicate strands (figs. 
6 and 7). A more pronounced and perhaps a later stage of this process was the 
formation on the intimal surface of a layer of foamy or vacuolated cells. In 
the media, we sometimes also found vacuoles associated with distortion of the 
muscle fibers and accompanying evidences of injury and death of cells, as shown 
by the presence of pyknotic and shrunken nuclei. Associated with the early 
stage of intimal metaplasia and proliferation there was sometimes, in the 
adventitia or in a perivascular zone, a corresponding response to damage of the 
tissue, characterized by marked dilatation and hyperemia of the perivascular 
capillaries (fig. 6). Accompanying this hyperemia were other evidences of local 

12. Wiesel, J., and Lowy, R. : Die Erkrankungen der peripheral Gefiisse bei 
akuter und chronischer Krieslauf insuffizienze, Wien. klin. Wchnschr. 32:1083, 
1919. 
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injury, such as hemorrhage and the presence of fibrin and a few scattered wander- 
ing cells. However, such perivascular accumulations of wandering cells were 
not as a rule, extensive in actual numbers of cells. In character, they recalled, 
for the most part, those which we described as occurring in association with the 
pleural lesion; rarely did we see many polymorphonuclear cells; occasionally, 
we found cells in this location in which the cytoplasm stained red with the Unna- 
Pappenheim stain, but we failed to find groups of cells that recalled the classic 
Aschoff nodule of the myocardium. The occurrence of thrombi within the lumina 
of injured vessels was frequently noted. Frank obliterative endarteritis was also 
noted, but it was generally found with some other lesion of the lung, such 
as atelectasis, which might well be responsible for involutionary changes in the 
vessels. 



Fig. 7 (case 23). — A pulmonary arteriole with intimal changes. 


Reparative or end-stages of the vascular lesions were manifested by slight 
thickening and hyalinization of the intima and thickening and scarring of the 
medial coat, together with perivascular fibrosis. 

Veins: We did not detect any noteworthy changes in the walls of the veins. 

Other lesions involving the lung proper which were encountered 
may be listed as follows : 

Pulmonary Atelectasis . — Although varying in degree, this was- an 
almost constant observation in the dependent portions of the lung, par- 
ticularly of the left lung. A number of factors probably played a role 
in bringing about this phenomenon, such as fluid in the pleural cavities ; 
the enlarged pericardial sac generally associated with pericarditis, and 
bronchitis, which may inhibit pulmonary aeration. Pericardial enlarge- 
ment, however, proved to be a particularly important contributing factor. 
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We cannot overemphasize the relatively enormous size which the peri- 
cardium sometimes attained in these cases, due either to cardiac enlarge- 
ment, to an effusion or to fibrinous pericarditis with associated edema 
of the sac wall, to an old obliterative pericarditis or to a combination of 
some of these processes. Pulmonary compression from enlargement of 
the pericardial sac was present in at least two thirds of the cases. 

Histologically, the changes in the atelectatic areas did not prove to 
be remarkable, except that in the pulmonary vessels in certain lungs 
which had undergone long-standing compression, the degree of endar- 
teritis was sometimes extreme, often resulting in a marked diminution 
of the lumen. We also found various stages of perivascular inflamma- 
tion and fibrosis. We believe that such changes were distinct from 
the specific vascular changes described and that they were essentially 
involutionary as a result of prolonged pulmonary compression. In the 
atelectatic areas, the bronchi also became, at times, the seat of an intense 
chronic inflammatory reaction. 

Bronchopneumonia or Lobular Pneumonia . — Considerable discus- 
sion has arisen as to whether a specific type of pneumonia exists in 
rheumatic fever . 13 One of the difficulties in reaching an agreement 
seems to he that of terminology or definition. In our series, examples of 
the classic bronchopneumonia occurring in a variety of acute infections, 
such as measles and influenza, appeared to be relatively uncommon, but 
a rather unusual hemorrhagic lesion that may he logically classed as a 
“pneumonia” seemed to be not at all infrequent. This latter lesion was 
represented by multiple hemorrhagic foci sometimes widely scattered 
throughout the lung substance. It was a particularly common observa- 
tion in fatal cases in children, and has been described, according to 
Naish , 4 by Pichon and Larde-Arthes. 

In this condition, the pleural surfaces presented a mottled appearance due 
to small, generally round and definitely firm areas of subpleural hemorrhage, 
averaging from 0.5 to 1.5 cm. in diameter, and limited, as a rule, to individual 
lobules (fig. 8). Similar hemorrhagic foci, more or less lobular in distribution, 
were also found scattered throughout the lung substance as round, dark red 
nodules. 

Histologically, these small hemorrhagic areas appeared as compact masses 
of red cells and fibrin within individual alveoli and atriae (fig. 9). A small 
portion of a lobule, a whole lobule or several lobules were occasionally involved, 
but, as a rule, the areas were focal rather than confluent. The picture suggested 
actual intra-alveolar hemorrhage and one of the outstanding characteristics of 
the material that collected in the alveoli was the amount of fibrin, so that in 
late stages, as the result of its organization, groups of alveoli and even bronchioles 
became filled with a cast of loose fibrous tissue. We studied these areas of focal 
hemorrhage with bacterial stains, and in none of them were we able to demon- 

13. Rabinowitz, M. A.: Rheumatic Pneumonia, J. A. M. A. 87:142 (July 17) 
1926. 
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strate bacteria in the interstitial tissue or within the alveoli. In practically all 
the cases, however, moderate degrees of bronchitis or bronchiolitis were present 
and bacteria were easily demonstrable within the lumina of terminal bronchi, 
associated with definite inflammation of the mucous and submucous coats. 14 

Associated with this hemorrhagic lesion and probably representing a later 
stage, intra-alveolar exudate, fairly rich in polymorphonuclear cells, was found m 
four of the cases. The picture was characterized grossly by patches of confluent 
lobules showing gray hepatization. Here, again, however, we experienced 
difficulty in demonstrating bacteria and in only one did we succeed in demonstrat- 
ing them within the alveoli; the age of the process, however, may have been 
responsible for their absence. 



Fig. 8 (case 26). — The lungs viewed posteriorly. Hemorrhagic foci are well 
shown in the upper lobes and their relationship to individual lobules can also 
be discerned. 

Although the nature of this characteristic lesion was not clear, the 
picture suggested that of an acute hemorrhagic lobular pneumonia. A 

14. Cultures were taken from four of the lungs showing the hemorrhagic 
lesions. From one of these, w e did not obtain any growth at all ; from two, 
we obtained small numbers of Streptococcus viridans and from another a scanty 
growth of anhemolytic streptococci. We have not stressed the significance of 
these results, for we do not know' wdiether the organisms w'ere actually obtained 
from the lung tissue, proper or from the lumen of a terminal bronchiole How- 
ever, the bacteriologic observations were not quite in accord with those usually 
encountered in hemorrhagic lobular pneumonia. 
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number of factors, however, may have influenced this picture; the' lesion 
may have been the result of an injury to the vessel walls, such as the 
lesions just described, or it may have been the result of a pneumonia in 
a lung that was already the seat of marked circulatory stasis. 

Bronchitis and Bronchiolitis. — Bronchitis or bronchiolitis was an 
almost constant observation, associated, no doubt, with the ever present 
circulatory stasis. 

Chronic Passive Congestion. — Pulmonary congestion was present 
in some degree in every case. Nothing particularly remarkable was 
noted about this picture except perhaps the fact that frank pulmonary 
edema was uncommon. Most of the lungs were “dry” rather than 



i Fig. 9 (case 24). — A typical histologic view of the hemorrhagic lesion shown 
grossly in figure 8, including a peripheral lobule and the adjacent pleura. One 
may note the lobular distribution of the exudate, which consists largely of red 
cells. 

“wet.” The picture was often complicated by varying degrees of pul- 
monary atelectasis in the dependent parts of the lungs. 

Thrombosis of Pulmonary Arteries and Pulmonary Infarction . — 
Thrombi were found in pulmonary arteries of considerable size with 
relative frequency, occurring in several instances without the presence 
of infarcts. Gross pulmonary infarcts were present in six cases, or 20 
per cent of the series. In five of these cases, pulmonary infarction was 
associated with the accumulation of an excess of fluid in the pleural 
cavity on the affected side. 
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Summary of Observations. — The observations in the series have 
been summarized in the accompanying table, in which the cases have 
been ranged according to the ages of the patients. The cardiac lesions aie 
also tabulated in a way to show the degree of myocardial, endocardial 
and pericardial involvement. The close association between fibrinous 
pericarditis and fibrinous pleurisy is shown by this table. The cases 
showing hemorrhagic lobular pneumonia have been listed in a separate 
column. It may be noted that this lesion -is sharply restricted to patients 
under 20 years of age. 

Cardiac and Pulmonary Lesions Encountered in the Series of Cases 
of Fatal Rheumatic Fever 
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* Tiic cases are ranged in order of the ages of the patients, 
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CONCLUSIONS 

We have listed the pleural and pulmonary observations in a series of 
twenty-eight necropsies performed on patients dying in active stages of 
rheumatic fever. 

Primarily, we have been impressed with the relative frequency of 
plemis} in this series, active inflammation of the pleura having been 
detected in about half the cases. Although difficult to define, the pleurisy 
described represents, we believe, a specific manifestation of the rheu- 
matic infection and is distinguishable from that encountered in the 
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usual bacterial infections of the respiratory tract by the nonsuppurative 
character of the exudate and by our inability to demonstrate bacteria in 
association with it. This lesion, which resembles rheumatic pericarditis, 
is probably more common than is generally thought to be the case. It 
is, as a rule, less extensive than pericardititis, and associated with far 
less serious consequences. It manifests itself in a number of different 
forms but is generally accompanied by the accumulation of pleural fluid, 
which may be hemorrhagic, particularly in young children, and is nearly 
always rich in fibrin. It bears a close resemblance to tuberculous lesions 
of the pleura, but differs from this last infection in that it does not 
reveal a thickened, hyalinized pleura as an end-stage. 

We have also studied the lesions that occur in and about the pul- 
monary vessels, and in this study have confirmed the observations of 
von Glahn and Pappenheimer (1926). 3 Rheumatic fever is not the only 
disease that gives rise to changes of this general type, particularly in 
peripheral vessels, for we recognize the arteritis of several acute infec- 
tions. Nevertheless, we are impressed with the fact that such lesions 
are prominent in rheumatic fever and that they appear to be manifesta- 
tions of a generalized infectious process. 

Terminal lobular pneumonia, in its ordinarily accepted sense or in 
the sense in which it occurs following measles or influenza, proved to 
be fairly uncommon in our series, but we noted, particularly in those 
cases occurring in childhood, the presence of focal or hemorrhagic 
lobular pneumonia exhibiting certain atypical features as described. 
Evidence has not accumulated to suggest that this lesion is a specific 
manifestation of rheumatic fever, although it seems to be a fairly con- 
stant observation in the disease. 



CONGENITAL STENOSIS OF THE THIRD PORTION OF THE 
DUODENUM WITH ACUTE OCCLUSION AND 
RUPTURE OF STOMACH* 

' PAUL R. CANNON, M.D. 

AND 

BELA HALPERT, M.D. 

CHICAGO 

The case here reported is of interest from a clinical as well as from a 
pathologic point of view : from the former, in that the patient had had, 
throughout life, symptoms of intermittent high intestinal obstruction, 
which led finally by acute occlusion and rupture of the stomach to 
death; and from the latter, in that the occlusion was in the inferior 
horizontal portion of the duodenum exactly at the site where arterio- 
mesenteric occlusion of the duodenum occurs. In fact, the condition 
was at first regarded as such; closer examination, however, revealed a 
marked stenosis of the duodenum, the lumen being partially occluded by 
a membranous septum with an opening about 4 mm. in diameter. The 
wall of the duodenum oral to the site of obstruction was distinctly 
hypertrophied, as was also the wall of the stomach. The rupture of the 
stomach was on the anterior wall near the cardia and was ' presumably 
the result of overdistention from the injudicious administration of 
enemas. The combination of unusual features makes this case unique. 

REPORT OF CASE 

Clinical History . — The patient was a girl 8 years of age. The father stated 
that she had had attacks of nausea and vomiting, abdominal distention, pain in 
the upper part of the abdomen and constipation for several years. At times, the 
child would vomit material which had been eaten days or even weeks before. 
Enemas usually gave relief. On March 8, 1928, the child ate a lunch consisting 
mainly of a thick vegetable soup of cabbage, corn and spinach. At about 4 p. m. 
she complained of abdominal distention and pain. The mother then gave her an 
enema of soap suds and castor oil by the gravity method. None of the first enema 
was returned; so a second, third and fourth were given, with apparently, no 
appreciable amount of fluid being returned in any instance. An enema bag of 
2-quart size was used ; conservatively, from 4 to 6 quarts of fluid were probably 
injected. The patient commenced vomiting a greenish fluid. Her condition 
became rapidly worse. A physician was called and the child was removed to the 
South Shore Hospital. By this time there was extreme cyanosis ; the abdomen was 
greatly distended, tympanitic and of boardlike rigidity. A diagnosis of pneumo- 
peritoneum was made. At 8 : 30 p. m., while being prepared for operation, the 
patient expired. 


" Submitted for publication, April 8, 1929. 

* From the Department of Pathology, University of Chicago. 

* Read at the Chicago Pathological Society, April 9, 1928. 
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Necropsy . — The postmortem examination was made one hour later. The child 
was well developed and well nourished. Rigor mortis was not present. Cyanosis 
was extremely marked. The abdomen was tremendously distended and tympanitic, 
and when it was opened, air under great pressure escaped The abdominal cavity 
contained approximately 1.5 liters of a soapy, oily fluid, together with cabbage and 
spinach leaves and fragments of corn. Smears from this revealed only yeasts and 
a few gram-positive cocci. At a point from 1 to 2 cm. frorrf the cardiac orifice 
of the stomach was a tear about 1.5 cm. in diameter, through which vegetable 
leaves protruded. The stomach was markedly distended by a soapy, oily fluid, 
and contained vegetable leaves and debris, six olive seeds and two glass beads. 



Fig. 1. — The abdominal viscera after the small and large intestines were inflated 
with air through a cannula inserted into the rectum. 

To the left of the esophageal hiatus and extending into the mediastinum was a 
hernia-like pouch into which vegetable leaves were packed. 

The doudenum was greatly dilated and the wall distinctly thickened to a point 
where the mesentery crossed the inferior horizontal portion. From here on, the 
small intestine and colon were relatively collapsed and free from fluid. A note- 
worthy feature was the presence of countless air bubbles between the layers of 
the mesentery, particularly of the mesocolon and mesosigmoid. The intestines 
contained practically no fecal material. Air introduced into the rectum by a tube, 
passed easily throughout the bowel up to the place where the obstruction occurred 
(figs. 1 and 2). When the mesentery was lifted, the air passed into the remainder 
of the duodenum. 
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The other significant observations were: marked distention of the right side 
of the heart with dark blood, small ecchymoses in the pleurae of both lungs and 
acute generalized passive hyperemia. 

Description of Fixed Specimen.— The specimen, as shown in figures 1 and 2, 
consisted of all the abdominal organs removed and fixed m toto. 

The stomach was distended and, except for a tear near the cardiac orifice, 
presented nothing unusual on external examination. There was a slight nanow- 



Fig. 2. — The abdominal viscera showing the enlargement of the duodenum. 


ing corresponding to the pyloric ring. The duodenum was immensely dilated and 
its wall appeared firm. The dilatation extended up to a point where the inferior 
horizontal portion of the duodenum was crossed by the root of the mesentery ; 
beyond this point, the duodenum, as well as the jejunum and ileum, appeared 
normal. The stomach and duodenum were opened by scissors, the former on the 
\ entral surface about 3 cm from and parallel to the greater curvature, the latter 
along its convex margin. In the fornix of the stomach, the plicae were scarce; 
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in the corpus, they were less prominent than is usual. The following measure- 
ments were taken : the wall was 2 mm. thick about the fornix, from 3 to 6 mm. 
in the prepyloric region and 8 mm. thick 1 cm. oral to the pyloric ring. The cir- 
cumference of the stomach, S cm. oral to the pyloric ring, was 13 cm.; at the pyloric 
ring, it was 4.5 cm. 

The wall of the duodenum was thickened and its mucosa appeared to be 
stretched. Three centimeters distal to the pyloric ring, the circumference of the 
duodenum was 11.5 cm., and the wall was 2 mm. thick. An iris-like membranous 
diaphragm narrowed the lumen of the duodenum at a point 18 cm. from the 



Fig. 3. — View of the concave (oral) surface of the iris-like septum narrowing 
the lumen of the duodenum (schematic drawing). The duodenum is opened along 
its convex margin, permitting a view of the oral, concave surface of the mem- 
branous septum. The opening in the septum. has the shape of a reversed comma, 
with the head to the right and the tail to the left. The probes inserted mark the 
entrance of the ductus choledochus (head of the comma) and the ductus pan- 
creaticus (tail of the comma), respectively. 

pyloric ring measured on the convex margin and 8 cm. on the concave margin. 
One centimeter proximal to this diaphragm, the duodenum measured 15 cm. in 
circumference. This membranous diaphragm was dome-shaped with the peak 
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directed aborally, and measured 4 cm. in the ventrodorsal and 3 cm. in the trans- 
verse diameter.' It had an eccentrically situated orifice about 4 mm. in diameter. 
On the oral, concave surface, tile opening had the shape of a reversed comma, 25 
mm. long, with the head to the right and the tail to the left (fig. 3). On the 
aboral, convex surface, the opening corresponded to the head of the comma and 
was situated at the dorsal end of the ventrodorsal diameter (fig. 4). The common 
bile duct opened in the free margin of this diaphragm. The pancreatic duct 
entered at the medial or tail end of the comma on the oral surface of the 
diaphragm. 

On the external surface of the duodenum corresponding to the attachment of 
this membranous diaphragm there was a slight groove. A distinct narrowing 
of the bowel was noted at the point where the root of the mesentery crosses the 
inferior horizontal portion of the duodenum. Here the bowel measured 3.5 cm. 
in circumference, whereas, 1 cm. proximal to this point, the circumference was 



Fig. 4. — View of the convex (aboral) surface of the iris-like septum narrowing 
the lumen of the duodenum (schematic drawing). The duodenum is opened from 
the point of attachment to the membranous septum, along the free margin, permit- 
ting a view of the aboral, convex surface of the septum. The opening in this 
septum is eccentrically situated, measures about 4 mm. in diameter and corresponds 
to the head of the comma on the concave surface. 

6 cm. In the portion of the duodenum aboral but adjacent to the membranous 
diaphragm, the folds of the mucosa were low and few in number. It appeared 
as if the dome of this diaphragm had pressed on the adjacent portion of the bowel 
wall ii ouing out the folds. The peak of the dome ended at the point where the 
root of the mesentery crosses the inferior horizontal portion of the duodenum. 

COMMENT 

The t} pe of malformation of the duodenum in which the lumen of 
the intestine is narrowed or completely occluded at about the level of the 
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papilla of Vater is extremely rare. An analysis of the clinical course 
and observations at necropsy of the cases, records of which were avail- 
able to us, reveal that these readily fall into three groups : 

In the first, the membranous obstruction of the duodenum is com- 
plete, and death occurs soon after birth. The cases presented by Champ- 
neys and Power, 1 Wyss, 2 Roe and Shaw 3 (reported also by Keith 4 and 
Spriggs 5 6 ) and by Weber c may be cited as examples. 

1. Champneys and Power (1897) found at necropsy of a child, 5 
days old, “that the lumen of the intestine was completely interrupted by 
a septum stretching across it at a point immediately upon the gastric 
side of the middle of the second part of the duodenum.” The common 
bile duct entered the intestine just beyond the septum. 

2. Wyss (1900) described a specimen in the pathologic anatomic 
collection of the Children’s Hospital in Zurich, obtained in 1884, from a 
male infant lp 2 days old. The lumen of the duodenum was divided by a 
membranous septum situated just above the level of the opening of the 
common bile duct. There was no opening in the membrane, which was 
0.4 mm. thick in the center and about 0.5 mm. thick at the periphery. 
The circumference of the duodenum at the level of the membrane was 
3 cm. ; 5 cm. aborally, the circumference was 2 cm. 

3. In a male infant who died suddenly on the fifth day after birth, 
Roe and Shaw (1911) found at necropsy a septum completely occluding 
the lumen of the duodenum immediately above the entrance of the 
common bile duct. 

4. In Weber’s case (1910), the female infant died on the tenth day 
after birth. At necropsy, a membrane was discovered, stretching across 
the lumen of the duodenum below the level of the papilla of Vater, com- 
pletely occluding the lumen of the intestine. 

5. Another most peculiar case of this type was described by Keith 
(1910). The specimen (in the museum of St. Bartholomew’s Hospital, 
presented by M. T. Harrison) is “from an infant aged 9 months, who 
had been subject during life to recurring attacks of vomiting. The 
vomitus was abundant, the attacks occurring at intervals of some days. 

1. Champneys, F. H., and Power, D’Arcy: Occlusion of the Duodenum by 
a Complete Transverse Septum, Brit. M. J. 1:718, 1897. 

2. Wyss, M. O. : Ueber kongenitale Duodenal-Atresien, Beitr. z. klin. Chir. 
26:631, 1900. 

3. Roe, W. F., and Shaw, E. H. : A Case of Congenital Atresia of the 
Duodenum, Lancet 2:947, 1911. 

4. Keith, A.: Constrictions and Occlusions of the Alimentary Tract of 
Congenital or Obscure Origin, Brit. M. J. 1:301, 1910. 

5. Spriggs, N. J. : Congenital Intestinal Occlusion, Guy’s Hosp. Rep. 66:143, 
1912. 

6. Weber, W. : Zur Kasuistik der angeborenen Atresie des Duodenums, 
Med. Klin. 6:1294 and 1334, 1910. 
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There had never been a normal evacuation of the bowels, the motions 
being constituted by small spherical masses of faeces.” A diaphragm 
with no evidence of an orifice “though the history of the case proves that 
some opening must have existed ’ occluded the lumen of the duodenum 
at about the level of the papilla of Yater. The fact that there was no 
record of bile having been vomited and that the bowel below the septum 
had a fair sized lumen supports the idea that the bile duct discharged its 
content below the septum, although an opening could not actually be 
detected in the specimen. 

In the second group of these cases, the membranous obstruction of 
the duodenum is incomplete in that a small opening permits the passage 
of liquids. Trouble usually starts with the change to more solid foods. 
As far as we could determine, only two cases of this kind have been 
reported : one by Buchanan, 7 the other by Seidlin. 8 

1. Buchanan presented to the Pathological Society of London in 
1861 the case of a female child, 18 months of age, who was apparently 
in good health until about five weeks before death; then she started 
vomiting and rejected everything she ate. Although vomiting had ceased 
two weeks before death, the postmortem appearances of the organs led 
to the conclusion that death was due to starvation. The necropsy dis- 
closed “a septum stretched transversely across the calibre of the bowel” 
with a hole, 2.5 mm. in diameter, in the center. The septum measured 
about 20_ mm. from the attached border to the rim of the opening. 
“Held up to the light,” the septum showed two darker streaks traversing 
it from the periphery to the center: the ductus choledochus, which 
entered the intestine at the hole below the septum, and the pancreatic 
duct, which opened at the upper surface of the septum. The history 
being incomplete, Buchanan stated that “it is likely that while the child 
was at the breast, the scanty residuum' of its food found no difficulty 
in passing the orifice of the duodenal septum, and any inconvenience 
was probably postponed during the time that the child, after weaning, 
was fed on a milk diet. Vomiting may be believed to have* begun when 
more solid food — perhaps of an indigestible kind — was presented to the 
stomach, and conversely, a return to spoon food, when the child was con- 
sidered an invalid, may have been the reason of the cessation of the 
vomiting.” 

2. Seidlin’s case (1925) concerned a colored girl, 2^ years old, who 
was breast fed until 14 months of age. From the fourteenth to the 
eighteenth month the child continued nursing, with the addition of whole 
cow s milk, cereals and orange juice. From then on, the diet consisted 
of milk, cereals, vegetables, fruits and meats. She had always been sub- 


7. Buchanan, George: Malformation of the Duodenum in a Child Tr Path 
Soc. London 12:121, 1861. ' 

8 Seidlin, S. M. : Congenital Duodenal Septum with Obstruction, Bull Johns 
Hopkins Hosp. 37:328, 1925. J * 
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ject to constipation, but seemed to develop normally. Her trouble began 
three days before admission to the hospital. The only unusual item in 
her diet had been some canned corn, which she had eaten about two 
weeks before. Her mother noted that the child’s abdomen had increased * 
in size and seemed “knotted up.” The following day, the child vomited 
several times and continued to vomit everything that was given to her, 
complained of abdominal pain and, for three days, retained no food. 
Some kernels of corn were discovered in the vomitus. During the first 
five days in the hospital, she was kept on a diet of milk and soft foods ; 
she gained weight and seemed in no discomfort. She was then given a 
regular diet. That evening the abdomen became distended, and large 
peristaltic waves were noted in the upper part of the abdomen. She 
was again put on a diet of soft food, but tbe next day her appetite was 
poor and she vomited once. Milk was then given as the only food, but 
she continued to be weak and listless, developed a subnormal temperature 
and died on the eighth day after admission. 

At necropsy, the duodenum was found to be occluded by an iris-like 
septum stretched across the lumen about 10 cm. above the duodeno- 
jejunal junction, measured along the concave margin of the duodenum. 
The portion of the duodenum above tbe septum was larger than the 
portion below, and its wall was considerably thickened. The septum was 
dome-shaped, with the convexity directed aborally. “In its most convex 
portion there was an eccentrically placed opening, about 7 mm. in 
diameter, situated somewhat posteriorly and cephalad to the center of 
the septum.” The lumen of the opening was completely plugged with 
semisolid, stringy food material. On the oral side of this plug there 
were several kernels of corn and one bean. The common bile duct 
opened into the lumen of the duodenum on the aboral surface of the 
septum close to the margin of the septal opening after a course in the 
Avail of the septum. The pancreatic duct passed also into the septum and 
opened on the oral surface of the latter at a point midAvay between the 
posterior margin of the septum and its central orifice. 

In the third group of these cases, the membranous obstruction is so 
incomplete that from it little or no distress results during life, and the 
condition is usually discot'ered at necropsy as an incidental feature. 
Examples are those described by Silcock, 9 Keith, 4 and Nagel. 10 

1. In the case reported by Silcock (1885), the patient, a Avoman, 
aged 34, died of a generalized peritonitis secondary to a perforated 
intestinal ulcer. During the necropsy, a “congenital septum” Avas discov- 

9. Silcock, A. Q. : Epithelioma of Ascending Colon ; Enterocolitis ; Con- 
genital Duodenal Septum, with Internal Diverticulum, Tr. Path. Soc. London 
36:207, 1885. 

10. Nagel, G. W. : Unusual Conditions in the Duodenum and Their Signifi- 
cance, Arch. Surg. 11:529 (Oct.) 1925. 
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creel in the duodenum “six inches below the pylorus” with a lumen barely 
admitting “the tip of the little finger,” which apparently had caused no 
symptoms during life. 

2. Keith (1910) described a specimen found in the collection of 
St. Mary’s Hospital Medical School, as follows: “The dilated duo- 
denum of an adult is crossed by a diaphragm above the opening of the 
common bile duct. In the diaphragm, which is ballooned downwards 
into the second stage of the duodenum, there is an oval orifice measuring 
about 5 by 3 mm.” 

3. Nagel (1925) reported the case of a man, aged 72, who died of 
pulmonary embolism after a laparotomy. At necropsy, the lumen of the 
duodenum was partially occluded by a transverse septum, located 1.5 cm. 
above the papilla of Vater. This septum was slightly concave above, 
was 5 mm. thick at its attachment and tapered down toward the center, 
where -eccentrically placed, was an oval opening 8 mm. in its greatest 
diameter. The symptoms during life were attributed to a pseudo- 
diaphragmatic hernia about the hiatus oesophageus, discovered at opera- 
tion. This, however, as Nagel remarked, could scarcely have been “a 
factor in the cause; it was probably a result of hyperperistalsis with 
dilatation of the oesophagus and stretching of its diaphragmatic hiatus.” 

In this group belong, perhaps, those cases in which one of the folds 
normally present in the pars descendens of the duodenum attains an 
unusual height, thereby narrowing the lumen of the bowel consider- 
ably. One of us 11 has called attention to the fact that frequently no 
circular plicae of any prominence are seen in the middle third of the 
pars descendens duodeni, the fold immediately above the plica longitudi- 
nalis and the first fold below the opening of the papilla being more 
prominent than any of the others (fig. 5). 

Our case appears to belong rather to the second than to the third 
group. The duodenum was partially obstructed, permitting the passage 
of certain solid foods, but as the result of mechanical plugging, it was 
probably completely occluded at times. This condition was aggravated 
because increased intraduodenal pressure caused the septum to bulge 
toward the area where the crossing of the mesentery could offer an 
added hindrance to the free passage of the duodenal contents. 

The rupture of the stomach is also of unusual interest. There is no 
doubt that most of the fluid used in the enemas traversed the intestine 
and entered the stomach with a resulting overdistention of the latter. 
Dragstedt 12 demonstrated that fluid introduced into the rectum of a dog, 
under a hydrostatic pressure of 150 cm., will traverse the entire bowel 

lb Halpert, Bela: The Arrangement of Folds in the Pars Descendens Duo- 
deni, with Special Reference to Their Relationship to the Papilla of Vater Anaf 
Rec. 32:232, 1926. 

12. Dragstedt. C. A. : Personal communication. 
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and cause great overdistention of the stomach and death of the animal 
within from eighteen to twenty-four hours. In our patient, the hyper- 
trophied wall of the stomach may have caused more powerful contrac- 
tions; these and the other forces concerned in the act of vomiting 
probably induced the rupture near the site of transition of the esophagus 
to the stomach. 

A survey of the available literature of the past ten years reveals 
only three instances of rupture of the apparently normal stomach from 
overdistention, and none associated with stenosis of the duodenum. 

Busch 13 summarized the literature on this subject to 1924 and 
reported one case, in which the rupture occurred following great over- 
distention from the excessive intake of food. From this and the previ- 
ously reported cases, Busch concluded that rupture of the normal 



Fig. 5 — Photographs of the region of the papilla of Vater showing that the 
middle third of the pars descendens duodeni is void of circular plicae of any 
prominence, the fold above and the first circular fold below the opening of the 
papilla being more prominent than any of the others. A noteworthy feature in all 
three of these is the presence of a plica longitudinalis infrapapillaris which has 
nothing to do with the plica longitudinalis suprapapillaris (present only in fig. 5 
A), a fold indicating the course of the intramural portion of the ductus chole- 
dochus. 

stomach is an extremely rare condition and arises only in the course of 
an acute dilatation of the stomach. The usual place of rupture in the 
cases reported was in the lesser curvature near the cardia. 

More recently, Murdfield 14 reported the case of a man, aged 39, who 
attended a feast and drank unusual quantities of beer. Because of later 

13. Busch, Max: Ein Beitrag zur Frage der vollstandigen Magenberstung, 
Frankfurt. Ztschr. f. Path. 30:30, 1924. 

14. Murdfield, P. : Akute Magenruptur nach Einnahme von Natrium Bicar- 
bonicum, Klin. Wchnschr. 5:1613, 1926. 
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distress, he took a Messer spitze” of sodium bicarbonate. Severe pains 
soon appeared in the upper part of the abdomen, and at laparotomy the 
following day a tear, 5.3 cm. long, was found in the Magenstrasse, 
4.7 cm. from the cardia. The mucosa around the tear appeared normal, 
and there was no evidence of a perforating ulcer. The abdominal cavity 
contained from 6 to 8 liters of fluid and food. Murdfield believed that 
the huge quantities of beer and food led to overdistention and acute 
dilatation of the stomach ; the addition of sodium bicarbonate caused the 
rapid formation of carbon dioxide, with the rupture occurring soon 
thereafter. In confirmation of this view, Murdfield stated that the intro- 
duction of 3 liters of from 0.3 to 0.4 per cent hydrochloric acid plus a 
“Messerspitze” of sodium bicarbonate into the stomachs of fresh 
cadavers led to the rapid formation of gas and frequently to rupture, 
always in the lesser curvature and nearer to the cardia than to the 
pylorus. 

The third case, reported by Mariantscbik, 15 was that of a man, aged 
33, who ate salt herring and drank much water during the night. On the 
following morning, he drank a cup and a half of cocoa and went to work. 
Shortly afterward he jumped from his wagon, a distance of about two 
and one-half feet. One and one-half hours later he had sharp abdominal 
pains, which increased in severity. Laparotomy some hours later dis- 
closed a perforation of the stomach near the pylorus. The wall around 
the site of rupture appeared normal, and no ulcer could be found. 


SUMMARY 


This paper presents the clinical history and observations at necropsy 
of a girl, aged 8, with chronic intermittent high intestinal obstruction, 
acute occlusion of the duodenum and rupture of the stomach. At about 
the level of the papilla of Vater, a membranous septum with a small 
iris-like aperture narrowed the lumen of the bowel. The dome of the 
bulging septum extended to the point at which the mesentery crossed the 
inferior horizontal portion of the duodenum. The marked hypertrophy 
of the wall of the duodenum oral to the septum, and that of the stomach, 
as well, indicated that the site of chronic obstruction was at this point. 
The acute occlusion was apparently caused by a plugging of the aperture 
in the septum by coarse food, aided by the mechanical hindrance offered 
by the crossing of the mesentery. The overadministration of enemas in 
an attempt to relieve the symptoms of an acute obstruction led, by over- 
distention and increased motor activity, to rupture of the stomach. 

The reports of similar cases are reviewed. 


15. Mariantschik, L. P.: Ein Fall intraabdominalcr Magenruptur traumatischen 
urspr lings nut nachfolgcndcr Perforation, Zentralbl. f. Chir. 53:1050, 1926 



REPEATED EXPOSURE TO HIGH TEMPERATURE 


EFFECT ON LYMPHOID TISSUE AND ON LEUKOCYTE 

COUNT * 
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AND 

J. P. SIMONDS, M.D. 

CHICAGO 

It has been shown by Murphy and Sturm 1 that a single heating of 
mice for five minutes at a temperature of 60 C. is followed by a prompt 
fall in the total white cell count, both polymorphonuclear leukocytes and 
lymphocytes being affected. This initial fall was succeeded by a slow 
recover} 7 of the polymorphonuclears and a rapid rise of lymphocytes 
which reached its peak at about the end of the second week and then 
gradually fell to the normal level. During the period oi the most 
marked increase in the number of white cells, many lymphocytes were 
observed undergoing mitosis in the blood stream. Nakahara 2 studied 
the gross and microscopic pathologic changes in the group of mice 
mentioned and observed a marked enlargement of the lymph glands and 
spleen which reached its maximum on from the sixth to the eighth day, 
and by the fourteenth day had returned to normal. Immediately 
following the heating there were widespread degeneration and necrosis, 
followed in forty-eight hours by marked proliferation of cells of the 
germinal centers with many mitotic figures. On the fourteenth day, 
these organs again appeared to he normal. Nakahara concluded that 
the lymphocytosis thus induced was due, in part at least, to the enhanced 
proliferative activity of the germinal centers in the spleen and lymph 
glands which reacted to the destructive effect of heat on the lymphoid 
cells. 

In view of the aforementioned observations, it seemed to be worth 
while to study the effects of repeatedly submitting mice to a high temper- 
ature on the lymphocytes of the blood, lymph glands and spleen. Each 
heating, after the first, was done at a time when the white cell count 
was at about its peak following the previous heating. 

APPARATUS 

The apparatus used consisted of a heating chamber made from a 10 inch 
(25.4 cm.) cylinder of asbestos, enclosing a 100 watt frosted electric light bulb 
in the lower portion of the cylinder and a small net wire cage above in which the 

* Submitted for publication, May 21, 1929. 

* From the Department of Pathology of Northwestern University Medical 
School. 

1. Murphy, J. B., and Sturm, E. : J. Exper. Med. 29:1, 1919. 

2. Nakahara, W. : J. Exper. Med. 29:17, 1919. 
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-mice were placed. A thermometer was suspended between the top of the bulb 
and the cage. By the use of compressed air it was possible to maintain proper 
ventilation and a constant temperature, thus lowering the mortality rate during 
the heating. In the various groups heated in this manner a temperature of from 
60 to 65 C. was maintained over a period of five minutes. 

EXPERIMENTS 

Group 2 A . — Group 2 A consisted of ten mice, the average normal 
white cell count of which was : 4,300 polymorphonuclear leukocytes and 
7,600 lymphocytes. These mice were heated for five minutes at a 
temperature of 60 C. at ten day intervals, blood counts being made on 
only two or three mice before and after each heating, since it has been 
shown that too frequent counts on the same animal cause a wide fluctua- 



times. The solid line represents the lymphocytes ; the broken line, the poly- 
morphonuclear leukocytes, and H, the points of heating. 

tion. Although this group was heated only three times, it is recorded 
principally to show the enormous rise in the number of lymphocytes 
that can be produced by repeated subjections to high temperature 

(fig- !)• 

The initial fall in both polymorphonuclear leukocytes and lympho- 
cytes immediately following exposure to heat was noted, with a slow rise 
of the former and a rapid rise of the latter. On the tenth day after the 
first heating and with the lymphocytes showing an increase of 6,000 
cells above normal, the mice were heated a second time, again resulting 
in the initial fall followed by a rise in lymphocytes, but little or no 
change in the polymorphonuclear cells. On the twelfth day following 
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the third heating, the white cell count reached its peak. The count at 
this time was : 7,800 polymorphonuclear leukocytes and 26,600 lympho- 
cytes, making a total white cell count of 34,400 cells per cubic millimeter. 
Subsequent counts showed a gradual fall to normal. 

Groups IB and 2B . — For the purpose of recording both tissue 
sections and blood picture, these two groups have been combined. 
The two groups consisted of seven mice each, the average normal white 
cell count being 3,900 polymorphonuclear leukocytes and 8,000 lympho- 
cytes. The heating procedures were carried out in a manner similar to 
that described ; these groups, however, received fourteen heatings and 
were observed over a period of 210 days (fig. 2). 

During the first forty days, the observations on the blood picture 
of this group were essentially similar to those of the previous group 



Fig. 2. — Composite leukocyte curve for groups IB and 2 B (fourteen mice) 
heated thirteen times. The solid line represents the lymphocytes; the broken line, 
the polymorphonuclear leukocytes, and H, the heatings. 

recorded, there being always the initial fall in the number of both poly- 
morphonuclear leukocytes and lymphocytes followed by a slow recovery 
of the former and a more rapid rise of the latter after each heating. 
During the initial period, there was a stairstep rise in the number of 
white cells, primarily lymphocytes, up to 25,000 cells per cubic milli- 
meter. From this point, however, the number of white cells, principally 
lymphocytes, began to fall gradually, and little fluctation was noted 
following subsequent heatings. During the last thirty days of observa- 
tion, the white cells were found to be at or below the normal count. 

Sections of the spleen made immediately following the heating pro- 
cedure, at. a time at which the circulating white cells were at their lowest 
level, showed a marked necrosis, principally of the cells of the germinal 
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centers; sections made forty-eight hours later from a spleen that was 
grossly four times the normal size and at a time at which the circulating 
white cells were gradually rising, the germinal centers were much larger 
than normal and showed definite evidences of proliferation, the most 
important of which was the presence of many cells undergoing division. 
Our results, therefore, confirm those of Nakahara. 2 

Sections made ninety days after the initial heating showed a general- 
ized increase in fibrous tissue in the spleen. The progressive increase 
in fibrous tissue was largely at the expense of the germinal centers and 
splenic corpuscles. After 210 days, when the circulating white cells 



Fig. 3. — Fibrosis of the spleen after thirteen heatings or 210 days after the first 
heating; X 10. 

were below the normal level, the spleen showed a marked diffuse 
fibrosis, patchy in distribution, with irregular ■ areas of dense fibrous 
tissue that had replaced much of the normal splenic tissue. These areas 
made up 50 per cent or more of the spleen at this stage. Between these 
patches of fibrosis were areas of varying lymphoid content, irregular 
in outline, but generally of small dimensions (fig. 3). 

Recently, we have subjected a small series of splenectomized mice to 
a similar heating procedure after complete recovery from the operation. 
In this group of animals the initial fall following heating was similar 
to that of the previous groups, but the rise in the number of lympho- 
cytes was much slower and the maximum increase much smaller. 
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COMMENT 

Repeatedly subjecting mice to dry heat at 60 C. at intervals of ten 
■days results in the following changes in the leukocytes of the circulating 
blood : 

(a) Soon after the heating there is a marked leukopenia followed 
by a marked rise in the number of white cells, which reaches the max- 
imum number from ten to fourteen days later. The chief change in 
each instance was in the lymphocytes. 

( b ) In these experiments, this increase reached its peak about ten 
days after the third, and fort)' days after the initial, heating. At this 
time, in one series of animals the total white cell count reached a max- 
imum of 34,400, of which 77 per cent were lymphocytes. 

(c) After the fourth heating, each subjection to high temperature 
produced successively less and less effect and the number of white 
blood cells in the circulating blood gradually diminished. In one series 
of mice the total white cell count on the fortieth day was 23,700, of 
which 76 per cent were lymphocytes. In this same series, on the 200th 
day and after thirteen heatings the total number of white cells was 
approximately 10,000, of which 60 per cent were lymphocytes. The 
normal leukocyte counts of these mice was slightly more than 11,000, 
with an average of 65 per cent of lymphocytes. The lymphocyte counts 
of normal mice as reported in the literature have varied between a total 
of 5,000, with 62 per cent lymphocytes (Young s ) ; 8,000 to 10,000 
with 71 per cent lymphocytes (Goodall 3 4 5 ), and 6,000 to 11,000 with 
from 50 to 60 per cent lymphocytes (Simonds B ) per cubic milli- 
meter. Murphy and Sturm 1 have recorded the highest allegedly normal 
leukocyte counts in mice of from 10,800 to 24,000, with from 54 to 65 
per cent lymphocytes. The averages in our series, therefore, compare 
with the high normals of other observers, except those of Murphy and 
Sturm. The percentage of lymphocytes at the peak of the leukocytosis 
following heating of these mice exceeds considerably the maximum per- 
centage recorded by any other observer. Hence, repeatedly heating 
mice at intervals of ten days results in a lymphocytosis which increases 
up to about the fortieth day, or the third or fourth heating, and then 
gradually subsides. The percentage of lymphocytes after 200 days, or 
twelve or thirteen heatings, is approximately normal. The maximum 
increase was 225 per cent above the original lymphocyte count for the 
series. 

( d ) During the period of heating the mice, the fluctuations in the 
number of polymorphonuclears were less marked than those in the 


3. Young, J. : Edinburgh M. J. 28:233, 1922. 

4. Goodall: J. Path. & Bact. 14:195, 1909. 

5. Simonds: Anat. Rec. 30:99, 1925. 
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number of lymphocytes. The peak was reached about ten days later 
than in the case of the lymphocytes. The maximum increase was about 
70 per cent above the original normal. 

The changes in the spleen and lymph glands following repeated heat- 
ings of the mice were : 

(a) Localized areas of necrosis in the lymph glands and spleen in 
the first twenty-four hours, followed by a marked hyperplasia of the 
lymphoid elements, as pointed out by Nakahara. The alternating 
changes continue until about the fortieth day, or the third or fourth 
heating. 

( b ) After this time fibrosis -begins and increases with each succes- 
sive heating until after 200 days or from twelve to thirteen heatings, 
the spleen, although still much larger than normal, shows an extreme 
grade of fibrosis. At this time no lymph glands could be found on 
gross examination. On microscopic examination, sections of fat and 
connective tissue from the inguinal region failed to reveal lymphoid 
tissue. 

The changes in the leukocyte count can apparently be correlated 
with the alterations in the spleen and lymph glands. Repeated heatings 
at intervals of ten days result in a marked lymphocytosis until fibrosis 
of the spleen and lymph glands begins. With increasing fibrosis, heat- 
ing produces less and less effect on the blood picture until after about 
200 days, or from twelve to thirteen heatings, the effect is negligible. 

SUMMARY 

Repeatedly heating mice at 60 C. for five minutes at intervals of ten 
days results in (a) a temporary lymphopenia, followed by (b) an 
increasing lymphocytosis up to about the fortieth day or the third or 
fourth heating. After this time each successive heating becomes less 
and less effective until, after about 200 days or twelve or thirteen heat- 
ings, the total leukocyte count and the percentage of lymphocytes return 
to or below normal and show little or no effect from further heating. 

The diminishing effect of successive heatings on the leukocyte count 
after about the fortieth day is accompanied by an increasing fibrosis of 
the spleen and lymph glands. 
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Necrotic tissues and a variety of products resulting from degenera- 
tion of tissue act within the living host as foreign substances and 
stimulate the production of chronic granulation tissue, which commonly 
is designated a “foreign-body” tissue reaction. 1 Giant cells of the 
“foreign-body” variety are important constituents of these lesions, and 
they enclose or are closely approximated to the masses of the irritant 
substance. The certain identification by staining methods of some of the 
necrotic tissue substances or of their derivatives provoking the lesions is 
hindered at times or even thwarted because of the changes in their chem- 
ical composition or staining qualities accompanying degeneration, and 
because of incrustation with inorganic substances such as the salts of 
iron and calcium. Among the tissue substances commonly acting as 
foreign bodies are derivatives of the stroma, particularly elastic tissue 
fibers. Elastic fiber inclusions seem to have been observed in giant cells 
many years ago. Rona’s 2 report of 1900 stated that Ssudakewitsch in 
1889 first accurately described elastic fiber inclusions of giant cells, but 
before this, Virchow, Billroth, Schuppel and Lang had seen them. The 
giant cells with elastic fiber inclusions seen by Rona were in tuberculous 
and leprous lesions of the skin. He discovered that these fibers were 
incrusted with iron, and concluded that a degeneration of the elastic 
fibers within the giant cells favored the selective adsorption of iron 
diffused in the tissues. Hektoen, 3 in 1902, reported to the Chicago 
Pathological Society elastic fiber inclusions of giant cells in a healed 
hemorrhoid nodule and in tissues of an enlarged and bulbous nose. 
The fibers in the hemorrhoid nodule, only, contained iron. 

Elastic fibers incrusted with calcium and iron causing inflammatory 
reactions have been observed a number of times in lung tissues. 

* Submitted for publication, May 20, 1929. 

* From the Henry Baird Favill Laboratory, St. Luke’s Hospital. 

* Aided by the Winfield Peck Memorial Fund. 

1. Haythorn, S. R. : Multinucleated Giant Cells, Arch. Path. 7:651 (April) 
1929. 

2. Rona, P. : Ueber das Verhalten der elastischen Fasern in Riesenzellen, 
Beitr. z. path. Anat. u. z. allg. Path. 27:349, 1900. 

3. Hektoen, L. : The Absorption and Incrustation of Elastic Fibers in Giant 
Cells, Tr. Chicago Path. Soc. 5:51, 1902. 
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Bittroff 4 saw them in the lungs of a woman 25 years of age who had a 
marked chronic passive hyperemia due to cardiac decompensation. 
Many giant cells with elastic fiber inclusions were seen in the histio- 
logic preparations of the lungs. The inclusions reacted specifically with 
the microchemical tests for iron and calcium, and to some extent with 
the stains for elastic fibers. Bittroff concluded that the fibers were 
degenerated elastic tissue impregnated with iron and calcium. A similar 
report, he stated, had been made by Kockel. Schum, 5 6 7 in 1912, reported 
similar changes in the lungs of a man 47 years of age who for many 
years had had chronic asthma. He referred to other reports by David- 
sohn and Ivruckmann. Gignon, 0 the next year, published another 
account of iron and calcium incrustations of tissue fibers in the lungs 
with chronic passive hyperemia. These tissue derivatives were found 
both intracellularly and extracellularly. Kraus ' somewhat later 
reported the results of a comprehensive study of siderotic lesions of 
the spleen from a woman 47 years of age who had lymphatic leukemia. 
Some of the pigment deposits, he believed, were hemosiderin, some, 
hematoidin or a precursor, and others, greenish-yellow and arranged in 
coarse and fine bands, sometimes in wisps and sprays, he considered to be, 
at least in part, iron phosphate. He found the last-mentioned deposits 
chiefly in hyalinized fibrous tissue, but could not establish their absence 
in the connective tissue fibers themselves. Kraus previously had seen 
similar pigmentations in old infarcts of three spleens, and after the 
completion of his extensive study, saw them in another old infarct scar 
of the spleen and also in a markedly atrophic spleen. Aschoff, in 1905, 
reported the presence of iron crystals in a leukemic spleen, and, in a 
personal communication to Kraus, expressed the belief that they were 
identical with those which he (Kraus) had studied. Iron incrustations 
of connective tissue fibrils with hemochromatosis and focal hemorrhages 
were reported by Schuppisser. 8 In the spleen, he found the collagenous 
and the elastic fibers incrusted with iron, and he referred to a state- 
ment by Ehrlich that elastic fibers of living tissues in the vicinity of 
hemorrhages had the peculiar property of becoming impregnated with 
compounds of iron. Schuppisser believed that the compounds in his 

4. Bittroff, R. : Uebcr kalk unci eisenhaltige elastische Fasern in der Lunge, 
Beitr. z. path. Anat. u. z. allg. Path. 49:213, 1910. 

5. Schum, H. : Bildung von Fremdkorpcr Riesenzellen um degenerierte elas- 
tische Fasern, Virchows Arch. f. path. Anat. 208:446, 1912. 

6. Gignon. A. : Eisen und Alkaliempragnation ties Lungengewebes, Beitr. z 
path. Anat. u. z. allg. Path. 55:46, 1913. 

7. Kraus. E. J. : Ueber ein bisher unbekanntes eisenhaltiges Pigment in der 
mcnschlichen Ivlilz, Beitr. z. path. Anat. u. z. allg. Path. 70:234, 1922. 

Schuppisser, H. : ^ Leber Eiseninkrustation der Bindegewebsubstanzen bei 
H:\mochromatose und bei lokalen Blutungen, Virchows Arch. f. path. Anat. 239 - 
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tissues were the hydroxide and phosphate of iron. Sigmund 9 also 
reported iron deposits in the spleen like those described by Kraus. He 
had seen them in old infarcts of the spleen and stated that they occur 
in the spleen with hemolytic icterus and so-called Banti’s disease. The 
deposits are visible macroscopically as brown spots in the trabeculae 
of the spleen, usually associated with changes in the walls of the blood 
vessels. These iron deposits, he stated, are present especially in the 
elastic fibers which become necrotic and break up into segments, and 
are surrounded by foreign body giant cells. In unstained sections, the 
pigment is yellow-green or some similar color; usually it is associated 
with hemosiderin and hematoidin, and originates from the disinte- 
grated blood of hemorrhages. Lubarsch , 10 commenting on the siderotic 
nodules of the spleen described by others, stated that these contain 
connective tissue fibers infiltrated with calcium or iron, or both, in the 
form of curious structures, in coils, granules or other shapes. The pecu- 
liarity of this pigmentation is that much is not in cells, but is an 
infiltration of the stroma fibers and vessel walls. Lubarsch saw these 
incrustations in an ovary and in an old infarct of the spleen in which 
both elastic and collagenous fibers were incrusted with iron and calcium. 
These fibers had stimulated a foreign body tissue reaction. Lubarsch 
referred to a similar observation by Talmann 11 in an aberrant nodule 
of splenic tissue. Other reports of iron and calcium incrustations of 
the spleen have been made by Christeller and Puskeppelies , 12 Klinge , 13 
Nicod , 14 Pick 13 and Pfennings , 10 and these authors refer to Eppinger’s 
original observation. More recently IPogenauer 17 added another 
report. Pick stated that in addition to the vascular and perivascular 
destruction of the elastic and collagenous tissue elements in the spleen 

9. Sigmund: Demonstration ungewohnlicher Eisenablagerungen, Centralbl. 
f. allg. Path. u. path. Anat. 33:207, 1922-1923. 

10. Lubarsch, 0.: Ueber die hamoglobinogenen Pigmentierungen, Klin. 
Wchnschr. 4:2137, 1925. Henke-Lubarsch : Handbuch der speziellen patholo- 
gischen Anatomie und Histologie 1-2:480, 1927. 

11. Talmann, I.: Nebenmilzen im Nebenhoden und Samenstrang, Virchows 
Arch. f. path. Anat. 259:237, 1926. 

12. Christeller, E., and Puskeppelies, M. : Die periarteriellen Eisen-und Kalkin- 
krustationen in der Milz, Virchows Arch. f. path. Anat. 250:107, 1924. 

13. Klinge, F. : Ueber die Entstehung der periarteriellen Eisen-und Kalkin- 
krustationen in der Milz, Virchows Arch. f. path. Anat. 255:599, 1925. 

14. Nicod, J. : Essai d’analyse d’un pigment ferrique rare, Schweiz, med. 
Wchnschr. 8:200, 1924; abstr. Centralbl. f. allg. Path. u. path. Anat. 36:81, 1925. 

15. Pick, L. : Zur Frage der Eisen-und Kalkablagerung in der Milz, Klin. 
Wchnschr. 4:517, 1925. 

16. Hennings, K. : Ein Beitrag zur periarteriellen Kalk-Eiseninkrustation der 
Milz, Virchows Arch. f. path. Anat. 259:244, 1926. 

17. Hogenauer, F. Zur Frage der ausgedehnten Eiseninkrustation in der 
Milz, Virchows Arch. f. path. Anat. 269:685, 1928. 
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and their incrustation with iron there is calcification of the incrusted 
structures, then a demarcation of the focus by chronic granulation 
tissue, a fibrous tissue encapsulation and the formation of foreign body 
giant cells in the granulation tissue. He gives as essential factors: (1) 
an increased destruction of the red blood cells following hemorrhage 
and leading to a maximal production of hemosiderin, and (2) a destruc- 
tion of the elastic and collagenous tissues in sclerotic vessels or scars, 
which provide the matrix that becomes saturated with dissolved hemo- 
siderin. 

Such foreign-body reactions toward derivatives of stroma tissues, 
incrusted with iron compounds, have been observed at St. Luke s 
Hospital, Chicago, in tissues removed surgically from various places. 


Case 1 .— Both fallopian tubes and the fundus of a uterus were removed 
surgically from a woman, aged 29, by Dr. A. H. Curtis. The tubes were 8 cm. 
long and from 1.7 to 2 cm. in diameter. The proximal end of each was rounded and 
sealed by fibrous tissue. Within the lumen of one was a small amount of red- 
brown fluid, and in the other, a thick yellow exudate. The linings were white and 
scarred in a number of places. In sections stained with hematoxylin and eosin, 
the lining of the fallopian tubes was thickened by masses of tuberculous chronic 
granulation tissue with focal round or oval structures histologically tubercles. In 
these were Langhans giant cells and also others, equally large, of the foreign-body 
variety. Within such giant cells or closely approximated to them were coarse 
fibril inclusions, several wrapped together like the layers of an onion. These, 
with a little granular substance, usually were in a clear portion of the cell. The 
staining qualities of the inclusions were as follows : with phosphotungstic acid- 
hematoxylin, yellow ; Mallory’s aniline blue, blue ; van Gieson’s connective tissue 
stain, lavender to red ; Foot and Menard 18 silver stain for reticulum fibers, dark 
red; Weigert’s elastic tissue stain, faint lavender; Verhoeff’s elastic fiber stain, 
variable-dark purple or green-yellow ; ammonium sulphide test for iron, brown- 
black; potassium ferrocyanidc test for iron, blue — a few red. In preparations 
stained for acid-fast bacilli, slightly curved, rodlike structures were found in the 
granulation tissue histologically tuberculous. 

Case 2. — The lymph node was contained in axillary fat removed with a mam- 
mary gland from a woman, aged 60, by Dr. S. M. Harsha because of carcinoma. 
The histologic preparations of the lymph node were without tumor, but they 
contained discrete and confluent masses of chronic tuberculous granulation tissue 
with the usual Langhans giant cells and also foreign-body giant cells with inclu- 
sions composed of coarse, concentrically arranged fibrils (fig. 1). The staining 
reactions were essentially the same as those mentioned in case 1. Granular, rod- 
like structures resembling tubercle bacilli were found in sections stained for acid- 
fast organisms. 

Case 3.— A cervical lymph node was removed for diagnosis by Dr. H. E. Jones 
from a ncgress, aged 24, with sickle cell anemia. The histologic preparations 
included large masses of chronic tuberculous granulation tissue with oval or round 
tubercles containing Langhans giant cells and foreign-bodv giant cells with inclu- 
sions of coarse concentrically arranged fibrils or hyaline masses like those men- 


f S - Foot. X. C., and Menard, M. C. : A Rapid Method for the Silv 
nation of Reticulum. Arch. Path. 4:211 (Aug.) 1927. 


er Impreg- 



632 


ARCHIVES OF PATIIOLOG\ 


tioned. The staining reactions, also, were in every respect as stated. Several 
structures resembling acid-fast bacilli were found. 

Case 4. — The tissues were removed by Dr. E. W. Ryerson from the dorsal 
surface of the foot of a white woman, aged 20. The incision made in correcting 
a simple bone deformity failed to heal. The surgical gauze dressings were 
regularly stained with bright red blood. For a long time the indolent nature of 
the ulcer was without explanation. Cultures of the exudate in the wound and of 
the tissues removed failed to demonstrate bacteria other than those usually present 



Fig. 1. — Photomicrograph to illustrate the concentrically arranged, iron- 
incrusted fiber inclusions in two giant cells (ca§e 2) ; X SIS. 


on skin surfaces or fungi which could be considered accountable for the chronic 
ulcer. Finally, the suspicion, entertained for some time, that this patient was 
malingering, was verified. In histologic preparations there was a chronic non- 
specific granulation and scar ' tissue reaction of the corium and subcutaneous 
tissues, and on the surface of the ulcer was an acute exudate. Some of the 
cellular portions of the chronic granulation tissue included coarse granular masses 
of yellow-brown pigmented material, some extracellular', some within large mono- 
nuclear cells and some within giant cells of the foreign-body variety. Also, there 
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were coarse, yellow, linear structures like the fibrils of connective tissue. Some of 
these, w'ith branched ends like the fructifications of a mycelium, had both yellow 
and purple portions in the hematoxylin-eosin stained preparations. Besides these 
were similar yellow structures transversely segmented and not unlike the seg- 
mentations of coarse mycelial threads. The stains mentioned were used in 
examining these tissues. The yellow fibrils had none of the staining reactions of 
connective tissue. Certain fibrils, slightly yellow, stained faintly blue with 
Weigert s elastic stain, and some of these were in tangled masses of coarse 
threads The yellow masses and fibrils reacted strongly with the microchemical 
tests for iron. In the scar tissue were disarranged coarse fibers stained like elastic 
tissue 



Fig. 2. — Photomicrograph of the granulation tissue with disarranged coarse 
fibrils and foreign-body giant cells (case 5). These fibers contained little or no 
iron; reduced from a magnification of X 515. 


Cash 5 — A mass of chronic granulation tissue was removed, by Dr. W. F. 
L>on, from a draining wound of the forehead of a white man, aged 26, five 
months after a laceration of the soft tissues and a depressed fracture of the 
frontal bone, complicated by osteomyelitis. In this chronic granulation tissue v r ere 
aggregations of foreign-bod}' giant cells in close approximation to threads and 
coarse fibrils with a faintly yellow' cast. These varied considerably in length and 
in their arrangement in the tissues (fig. 2). With the phosphotungstic acid- 
heniatoN} bn stain, many of these fibrils had the color of collagenous connective 
tissue, considerably diminished in intensity and with an affinity for the purple 

component of the stain The microchcmical reaction (prussian blue) for iron 
was negative or faint. 
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COMMENT 

Connective tissue fibers with or without incrustations of iron and 
associated in the tissues of the host with foreign-body granulation 
tissue have been observed in tuberculous lesions of lymph nodes and 
fallopian tubes, and in nonspecific granulation tissue of the skin. The 
results with the stains for collagenous and elastic fibers are uncertain, 
and probably fibrils of both have initiated the foreign-body reactions and 
have become incrusted with the salts of iron. 
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It is generally assumed that there is some relationship between 
hypersensitiveness to horse dander and hypersensitiveness to horse 
serum. Positive skin reactions to both horse dander and horse serum, 
however, do not always appear in one person. The majority of these 
patients react to horse dander alone. 

Longcope, O’Brien and Perlzweig, 1 in 1925, were the first to 
approach this problem from an experimental standpoint. They con- 
cluded that there was no crossed anaphylactic relationship between 
horse dander and horse serum. At about the same time, we were also 
engaged in studying this problem, and a preliminary report 2 was made 
in 1925, which appeared immediately after the publication of the experi- 
ments of Longcope and his co-workers. Contrary to their conclusions, 
we stated that a crossed anaphylactic relationship does exist. Our 
studies have been continued to the present time, and we are now pre- 
pared to present protocols in detail to substantiate our preliminary 
statement. 

EXPERIMENTAL WORK 

All the animals were normal. 3 Each animal was sensitized to either horse 
dander or horse serum and received a crossed injection of horse serum (or diph- 
theria antitoxin) or of horse dander extract. All animals not killed by the 
crossed shock injection were given a second shock injection one hour later of the 

* Submitted for publication, May 27, 1929. 

*From the Departments of Immunology and Pediatrics, University and Belle- 
vue Hospital Medical College, New York University. 

* This work is being carried on under “The Crane Research Fund for the 
Study of Allergic Diseases in Children.” 

* Read at the Joint Annual Meeting of the American Association of Pathol- 
ogists and Bacteriologists and the American Association of Immunologists, Chi- 
cago, March 28, 1929. 

1. Longcope, W. T.; O’Brien, D. P., and Perlzweig, W. A.: The Antigenic 
Properties of Extracts of Horse Dander: I. Active Sensitization of Guinea Pigs 
to Horse Dander Extract, J. Immunol. 10:599, 1925. 

2. Ratner, B.; Jackson, H. C, and Gruehl, H. L.: The Anaphylactogenic 
Character of Horse Dander and Its Crossed Relationship to Horse Serum Proc 
Soc. Exper. Biol. & Med. 23:16, 1925. 

3 \ A number of years ago we learned the importance of being certain of the 
source from which animals are secured, especially when working with horse serum. 
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substance to which they were originally sensitized. In no instance was an animal 
used in which sensitization was not established.'* Thus fifty-nine animals were 
eliminated from our protocols, for these animals would have invalidated any 
interpretation of a crossed reaction. 

On the day of the experiment, the horse serum and dander 4 5 6 extract were run 
through a Berkefeld filter; the diphtheria antitoxin was that distributed by the 
New York City Department of Health for intravenous therapy. 

Throughout our experiments the horse serum, dander extract and diphtheria 
antitoxin were controlled by the method of specific anaphylaxis. In all instances 
of death, necropsies were performed and deaths through anaphylaxis were 
acceptable only when the lungs remained fully ballooned after the wall of the 
chest was opened. All the intances regarded as definite anaphylaxis were of the 
severe type, demonstrating the following symptoms: marked dyspnea, convulsions, 
collapse, suffusion of the eyes, severe scratching and coughing. The instances of 
moderate anaplnlaxis were those manifested merely by varying degrees of 
dyspnea. 

Early in our work we learned that dander extract may have a primary toxic 
effect 0 if injected intravenously in amounts over 2 cc., and we therefore have in 
no instance given an animal an intravenous injection of more than 1 cc., the 
majority having received 0.5 cc. The same amounts of horse serum and diph- 
theria antitoxin were given. 

Series I: Sensitizing Injection of Horse Scrum — Crossed Shock Injection 
Dander Extract. — Group 1 . — In this first group were guinea-pigs of different sizes 
that had received injections of horse serum at various times. The sensitizing 
injections varied from 0.2 to 10 cc. and were given either intraperitoneally or 
intravenously. After an incubation period of from several weeks to seven months, 
each animal received an intravenous injection of dander extract, ranging from 
0.5 to 1 cc. The animals that survived this injection of dander were given from 
0.5 to 1 cc. of horse serum intravenously about one hour later, in order to prove 
that they were originally sensitized to horse serum. 

There were sixty-five animals in this group. Only two of these died in typical 
anaphylactic shock and five showed definite symptoms after the shock injection 
of dander extract; in other words, seven animals showed a crossed reaction when 
injections of horse serum were made as a sensitizing agent and horse dander 
extract as the shock agent. 

Forty-seven animals that gave negative reactions after the injection of dander 
extract died in typical anaphylactic shock after the subsequent injection of horse 
serum. Eight of the eleven that remained showed marked anaphylaxis with 
recoven% and three showed only moderate symptoms. 

To summarize, of sixty-five animals sensitized to horse serum, only 
seven showed crossed anaphylaxis after receiving injections of dander 
extract; fifty-eight did not demonstrate this crossed relationship. It is 
suggested by this group, therefore, that crossed anaphylaxis between 
horse serum and its homologous dander is difficult to demonstrate. 

4. Ratner, B., and Gruehl, H. L. : Investigations of Methods in the Study 
of Anaphylaxis, Proc. Soc. Exper. Biol. & Med. 26:197, 1928. 

5. Many different samples of horse dander were obtained from the Park 
Riding Academy at many different seasons of the year. 

6. Ratner, B. ; Jackson, H. C., and Gruehl, H. L. : Respiratory Anaphylaxis, 
Am. J. Dis. Child. 34:23 (July) 1927. 
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Group 2— There were eighteen animals in this group, weighing between 300 
and 350 Gm. Each was sensitized by an intraperitoneal injection of 0.1 cc. of 
undiluted normal horse serum on Sept. 15, 1925. On October 2, seventeen days 
later, each received an intravenous injection of 1 cc. of dander extract. Two 
animals showed anaphylaxis with recovery ; sixteen gave negative reactions. One 
hour later each received an intravenous injection of from 0.1 to 0.5 cc. of horse 
serum, and all died in typical anaphylactic shock. 

Group 2, therefore, consists of a series of eighteen animals of 
practically uniform weight which were sensitized alike with small 
amounts of horse serum. Only two exhibited the crossed relationship 
to a moderate degree. 

Group 3. — In this group there were thirteen animals, weighing between 350 
and 500 Gm. Each received an intraperitoneal injection of 5 cc. of horse serum 
on June 8, 1928. On August 3, approximately two months later, each was given 

Table 1 . — Crossed Anaphylaxis Between Horse Dander and Horse Scrum* 


Number 

Ip. Sens. 
Injection 
witli BE, Ce. 

Incubation 

Period 

Result After 
Injection of 1 Cc. 
of HS, Iv. 

Result After 
Injection of 1 Cc. 
of DE, Iv. 

1 


9 weeks 

Heath 

• 

2 


9 weeks 

Death 

— 

3 

1.0 

9 weeks 

Deatli 

— 

4 

1.0 

9 weeks 

Death 

— 

0 


1 month 

Death 

— 

o 


9 weeks 

Death 

— 

7 


1 month 

Death 

— 

8 


16 days 

Anaphylaxis with 

Positive uterine 

9 


7 weeks 

recovery 

Anaphylaxis with 

horn reaction 
Death 

10 


9 weeks 

recovery 

Anaphylaxis with 

Death 

11 


9 weeks 

recovery 

Anaphylaxis with 

Death 

12 


10 days 

recovery 

Moderate anaphylaxis 

Death 

13 


G weeks 

Moderate anaphylaxis 

Death 

14 


G weeks 

Moderate anaphylaxis 

Death 

15 


1G days 

Negative 

Death 

1G 


27 days 

Negative 

Death 

17 


9 weeks 

Negative 

Death 

18 


G weeks 

Negative 

Death 


. * The weight of the animals when sensitized was from 250 to 300 Gm.; when given the shock 

injection, from 350 to 500 Gm. DK represents alkaline- extract of horse dander; HS, normal 
horse scrum; Iv., intravenously; Ip., intraperitoneally; Sens., sensitizing; death, typical 
anaphylactic death pith the lungs complete^ ballooned. These experiments were carried 
out in the fall of 1025. 


an intravenous injection of 1 cc. of dander extract. Seven of these animals gave 
negative reactions, three showed definite signs of anaphylaxis with recovery 
(dyspnea, convulsions, collapse) and three showed moderate signs of anaphylaxis 
with recovery (moderate dyspnea). One hour later, each received 0.5 cc. of horse 
serum intravenously, and all showed typical anaphylactic shock; nine died and 
four recovered. 


In group 3, animals were sensitized with fifty times the sensitizing 
dose of the previous group. A higher degree of crossed sensitivity was 
manifested, six of thirteen animals showing moderate anaphylaxis. 


TJn "7 1 ' Injcciwn Dandcr Extract-Crossed Shock injection 

Ho, sc Scrum .— In this group we reversed the order. The sensitizing injection was 

hi’ttw C Sh ° Ck ,njeCti ° n ’ h ° rSe Serum - These ^snlts are given 
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Of a total of eighteen animals, therefore, seven died in acute 
anaphylactic shock and seven showed symptoms of anaphylaxis with 
recovery after the crossed injection of horse serum. 

Crossed anaphylaxis was exhibited with such regularity when horse 
dander was used as a sensitizing agent and horse serum as a crossed 
shock agent that we did not deem it necessary to carry out as large a 
number of experiments as in the former series. 

Series HI: Crossed Anaphylaxis with the Uterine Strip Method. — Fifteen 
guinea-pigs, weighing about 200 Gm„ were sensitized by intrapcritoncal injections 
of 1 cc. of either horse serum or horse dander extract. After an incubation 
period of from one to two months, the uterine horn was removed and was sus- 
pended in a 250 cc. bath of oxygenated Locke’s solution at 37.5 C. ; after it had 
assumed a normal base line, 1 cc. of the crossed antigenic solution was placed in 
the hath. 

Five animals were sensitized with horse serum and crossed with dander extract. 
All gave negative reactions to the addition of dander extract, but a positive con- 
traction when horse serum was placed in the bath. In this group there was no 
evidence of a crossed reaction. 

The remaining ten animals were sensitized with dander extract. Three gave 
a positive contraction when horse serum was placed in the bath. All gave a 
positive contraction on the addition of dander extract. 

In every experiment, the uterine horn was finally tested with a normal uterine 
contractor— 0.001 Gm. of ergamine acid phosphate— to demonstrate that the muscle 
was still contractile and also to show its normal maximal contraction. 

In the accompanying illustration the tracing shows the crossed reac- 
tion to horse serum of the uterine strip of an animal sensitized to horse 
dander. Several interesting points can be gathered from an analysis of 
this tracing. In the first place, it will be noted that when the crossed 
antigenic substance — horse serum — was placed in the bath, there was a 
definite contraction. After the base line was again established and the 
muscle had contracted normally for about sixteen minutes, dander 
extract was placed in the bath and an immediate uterine contraction was 
again manifested. This suggests that the first contraction to horse 
serum, owing to the common antigen present in horse serum and horse 
dander, did not bring about desensitization to the remaining antigenic 
elements in the horse dander. When the base line was reached after this 
contraction, ergamine was added to elicit a maximal contraction. 

We did not continue further Dale experiments, for we believe that 
the Dale method is not as dependable as the intravenous route for deter- 
mining a given state of hypersensitiveness . 4 

Series IV: Sensitisation to Horse Dander — Crossed Shock Injection Diphtheria 
Antitoxin. — In order to show the position of antitoxin in this crossed relationship, 
the following experiments were carried out in the summer of 1928. 

There were nineteen animals in this series, weighing between 300 and 400 Gm. 
Fourteen animals were sensitized with 0.5 cc. of dander extract intravenously and 
five with 5 cc. of dander extract intraperitoneally. The incubation periods varied 
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from nineteen days to four and one-half months. As a crossed shock injection, 
these animals received 0.5 cc. of diphtheria antitoxin intravenously. Two animals 
died in typical anaphylactic shock. These two were from the group previously 
noted with the large sensitizing injections and received injections after incubation 
periods of one and two months, respectively. Six animals manifested moderate 
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Virgin female guinea-pig sensitized by an intraperitoneal injection of 1 cc of 
dander extract (DE) ; two months later, animal was killed bv blow over the head 
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OOoTr f ’ f 1C reaCU ° n t0 1 CC ‘ ° f dander CXtraCt (DE) > and C > the reaction to 
0.001 Gm. of ergannne acid phosphate. 


640 


ARCHIVES OF PATHOLOGY 


symptoms of anaphylaxis. The eleven remaining animals showed no crossed rela- 
tionship after the injection of antitoxin. One hour after this injection all of the 
animals still alive were given an injection of dander extract intravenously ; eleven 
died in acute anaphylactic shock and six showed definite anaphylaxis with recovery. 

Two of the nineteen animals died of shock and six showed moderate 
anaphylactic symptoms when sensitized with horse dander and given a 
shock dose of diphtheria antitoxin. The two that died had received the 
large sensitizing dose. 

In order to demonstrate whether animals sensitized to horse dander 
dust by inhalation would give crossed anaphylactic reactions with horse 
serum, the following experiments were made. 

Scries V, Group 1: Nasal Sensitisation zvith Dry Horse Dander — Shock Injec- 
tion Horse Serum. — Thirteen animals were sensitized by the inhalation of dry 
horse dander. They were placed in the special “dust chamber” for a total of 
eleven hours from April 27 to May 4, 1926. On May 26, one month after the 
initial exposure, the animals were given intravenous injections of from 0.5 to 1 
cc. of horse serum. Five showed only moderate symptoms of anaphylaxis after 
the crossed injection. One hour later, after an intravenous injection of 0.5 cc. 
of dander extract, four died in typical anaphylactic shock, and the fifth showed 
only moderate symptoms of anaphylaxis with recovery. Six of the remaining 
animals, all of which gave negative reactions after the injection of horse serum, 
died in typical anaphylactic shock and two manifested definite anaphylaxis with 
recovery after the injection of dander extract. 

Group 2: Nasal Sensitisation — Respiratory Anaphylaxis ( Asthma ) Follozved 
by Crossed Injection of Horse Scrum. — In this group there was a scries of thirty 
animals, weighing approximately 350 Gm. each, which had been placed in the 
dust chamber for their initial sensitization to dry horse dander dust. They were 
exposed for from seven to eleven hours over a period of two weeks and were 
then permitted to live in a normal environment for from one to two months. 
After this incubation period, the animals were again placed in the dust chamber, 
and in all instances they demonstrated definite respiratory anaphylaxis (asthma). 
These animals were then each given an intravenous injection of 1 cc. of horse 
serum ; one animal. No. 1013, showed marked dyspnea with moderate collapse and 
recovery, and seven animals showed only suggestive symptoms of crossed ana- 
phylaxis. One hour later, each received injections of 0.5 cc. of dander extract. 
Animal 1013 showed the same marked symptoms ; six of the seven that showed 
a suggestive crossed reaction died, and one manifested marked anaphylaxis with 
recovery after the injection of dander. Eleven of the twenty-two remaining ani- 
mals died in typical anaphylactic shock, four showed marked symptoms, two 
showed moderate symptoms and five gave negative reactions. 

In order to determine the influence of repeated attacks of respiratory ana- 
phylaxis to horse dander dust on the degree of crossed hypersensitiveness, a 
series of eighteen animals was used. Of this series, only two showed moderate 
evidence of this crossed relationship. As the results are comparable to the orig- 
inal group, we do not feel it necessary to quote the protocols in full. 

These animals, which exhibited definite respiratory anaphylaxis to 
horse dander dust, showed only a suggestion of crossed anaphylaxis to 
horse serum. 
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Series VI, Group 1: Nasal Sensitization — Crossed Injection of Diphtheria 
Antitoxin.— Twenty-two animals, weighing between 200 and 350 Gm., were exposed 
to dander for one hour daily in the dust chamber for from six to twelve hours. 
One month later, they were each given an intravenous injection of 0.5 cc. of 
diphtheria antitoxin. 

In only two instances was there moderate dyspnea after the injection 
of antitoxin and both of these animals died after an injection of 0.2 cc. 
of dander extract. The remaining twenty animals gave negative reac- 
tions to the crossed injection, and after a subsequent injection of 0.2 cc. 
of dander extract ten died in acute anaphylactic shock, five showed 
marked anaphylaxis with recovery and five, moderate symptoms of 
anaphylaxis. 

Group 2: Nasal Sensitization — Respiratory Anaphylaxis — Crossed Injection 
of Diphtheria Antitoxin . — Fifteen animals were sensitized by daily exposures of 
one hour each to dander dust for a total of eleven hours, beginning on Nov. 21, 
1927. Five weeks later, when exposed in the dust chamber, they showed definite 
symptoms of respiratory anaphylaxis. 

From three to eight weeks after their last contact with the dry dander they 
received an intravenous injection of 0.5 cc. of diphtheria antitoxin. Two animals 
showed a suggestion of crossed anaphylaxis and died after a subsequent injection 
of 0.5 cc. of dander extract. 

One animal (420 Gm.) manifested severe respiratory anaphylaxis in the dust 
chamber and, four weeks later, after an intravenous injection of 0.5 cc. of diph- 
theria antitoxin died in typical anaphylactic shock with complete ballooning of the 
lungs. 

The remaining twelve animals gave negative reactions after the crossed injec- 
tion, but were proved to be highly sensitive to dander for all died in tj'pical ana- 
phylactic shock after an injection of dander extract. 

Group 3: Nasal Sensitization — Repeated Attacks of Respiratory Anaphylaxis 
— Crossed Injection of Diphtheria Antitoxin . — In this final group there were 
twenty animals, weighing between 250 and 300 Gm. when initially sensitized and 
about 600 Gm. when receiving final injections. These animals were subjected to 
repeated contacts with horse dander in the dust chamber after they had been 
originally sensitized by inhalation. They manifested varying degrees of respira- 
tory anaphylaxis at different times, and all received an intravenous injection of 
0.5 cc. of diphtheria antitoxin from two to six months after their initial contact 
with dander. 

Fifteen of this group gave negative reactions to the crossed injection. One 
animal, however, showed definite collapse with recovery, and four animals mani- 
fested moderate symptoms of anaphylaxis after the crossed injection. Four of 
these five animals died in typical anaphylactic shock and the fifth manifested 
definite anaphylaxis with recovery after the subsequent intravenous injection of 
dander extract. The fifteen animals that gave negative results after the crossed 
injection were proved highly sensitive by either death or severe anaphylactic symp- 
toms after the injection of dander extract. 

To sum up, of a total of fifty-seven animals sensitized to horse 
dander dust, nine showed varying degrees of crossed anaphylaxis and 
one died m anaphylactic shock after receiving injections of diphtheria 
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COMMENT 

The foregoing protocols present a series of experiments in which 
we have studied the crossed anaphylactic relationship between horse 
dander and its homologous serum. The experiments are divided into six 
series. 

In series I, there are three groups with a total of ninety-six animals. 
These animals received a sensitizing injection of undiluted normal horse 
serum, and after varying incubation periods received their second or 
shock injection of dander extract. There were only two deaths from 
this crossed injection of dander; ten animals showed definite crossed 
anaphylaxis and three, moderate anaphylaxis, making only fifteen posi- 
tive crossed reactions from ninety-six animals. 

It is interesting that the two animals that died had been given a 
rather large sensitizing dose. In the second group, in which we used a 
rather small sensitizing dose, there were fewer crossed reactions, than in 
group 3 in which a larger sensitizing dose was used. 

Series II, however, presents a strikingly different situation. When 
animals were sensitized to dander extract, it seemed to be much easier to 
produce a crossed reaction with horse serum. In this series there were 
eighteen animals, of which seven died in typical anaphylactic shock 
after the crossed injection, four showed definite anaphylaxis, three 
moderate symptoms and four gave negative reactions. 

Series III graphically demonstrates by the Dale method the existence 
of this crossed relationship. 

In series IV, the crossed relationship between dander sensitization 
and diphtheria antitoxin was studied. Here, too, is evidence that crossed 
reactions can be elicited, for two animals died of acute anaphylactic shock 
and six showed moderate symptoms after the crossed injection of diph- 
theria antitoxin. The two animals that died had received a large sen- 
sitizing dose. 

In series V there are three groups, totaling sixty-one animals which 
were sensitized through the inhalation of dry horse dander. Of this 
series, only two showed a definite crossed reaction with horse serum, 
five showed moderate symptoms and eight gave suggestive reactions. 

In the final series, we studied the crossed relationship between horse 
dander inhaled as an antigen and diphtheria antitoxin injected as a shock 
agent. Fifty-seven animals were sensitized nasally, and of these one 
died in typical anaphylactic shock after an injection of antitoxin. One 
animal showed marked anaphylaxis with recovery, six manifested 
moderate symptoms and two were only suggestive. 

Table 2 summarizes the results of our experiments. 

The statement of Longcope and his co-workers 1 that horse dander is 
specifically antigenic and bears no crossed relationship to horse serum 
is untenable. Our statement, appearing almost simultaneously in pre- 
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liminary form, that there is a crossed relationship appears to be correct, 
for Forster , 7 who has recently repeated these experiments, has found 
such a crossed relationship definitely to be present. 

The outstanding peculiarity that we found early in our work was the 
fact that sensitization to horse serum and crossed shock reaction to horse 
dander was rarely consummated, whereas when animals were sensitized 
to horse dander, a much greater number gave a crossed reaction after 
an injection of horse serum. It is gratifying to note that Forster, with 
crossed precipitation reactions, found a much higher titer of crossing 
when antidander serum was used with horse serum as antigen than 
when antiserum against horse serum was titrated against horse dander. 
Forster's experiments with anaphylaxis in the animal bring out this 
peculiarity, for of twelve animals sensitized to horse dander, ten were 
fatally shocked by a crossed injection of horse serum, whereas of fifteen 
animals sensitized to horse serum, only three gave suggestive crossed 

Table 2. — Crossed Anaphylactic Relationship Between Horse Dander 

and Horse Serum 


Sensitizing Shock Total Number 

Substance Substance ot Animals Positive Negative 

Horse serum Dander extract !)6 35 SI 

Dander extract Horse serum IS 34 4 

Dander extract Antitoxin * * 39 8 33 

Dander dust t Horse scrum 01 35 JO 

Dander dust Antitoxin 57 30 47 


* Antitoxin: New York City Department of Health diphtheria antitoxin. 
i Dander du=t: guinea-pigs sensitized by inhaling dry dander dust in “dust chamber.” 

reactions with horse dander. This relationship seems to be fairly 
definite. 

We maintained that the final criterion for anaphylactic experimenta- 
tion cannot rest with the uterine strip method. Our protocols show 
that fourteen of eighteen animals sensitized to horse dander manifested a 
crossed reaction to the injection of horse serum, whereas with the Dale 
method there were only three positive crossed reactions in ten animals 
sensitized to horse dander. It is curious to note that Forster obtained 
only two positive crossed reactions with the Dale method out of seven 
tests and showed ten positive crossed experiments with twelve animals 
receiving injections. These results are practically identical with ours. 
Since Longcope based his conclusions on only a few Dale experiments, 
this probably accounts for his failure. 

The common factor resident in horse dander and horse serum is 
presumably present in very small amounts and is related to the globulins, 
for we had animals sensitized to horse dander that could be killed by an 

/. Forster. G. F.: Is There an Immunological Relationship Between Horse 
Serum and Horse Dander? J. Expcr. Med. 47:903, 1928. 
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injection of diphtheria antitoxin. This antitoxin contains only pseudo- 
globulins . 8 

It has been noted by one of us (B. R.) that persons naturally sensi- 
tive to horse dander are, in the minority of cases, sensitive to horse 
serum in varying degrees. Some of these, however, are exquisitely 
sensitive to horse serum, though they have never received a previous 
injection of horse serum. A direct corollary may be drawn between such 
persons and the gunea-pigs nasally sensitized to horse 'dander and 
shocked by horse serum antitoxin. 

CONCLUSIONS 

From our experiments we conclude that horse dander and horse 
serum are antigenically related, the common substance being present in 
small amounts and related to the globulin fraction. This common sub- 
stance is apparently present in smaller amounts in the horse dander than 
in the horse serum, since it is easier to sensitize an animal to horse dander 
and cause shock with horse serum than the reverse. Densitization does 
not occur after recovery from a crossed shock injection. 

Nasal sensitization and respiratory anaphylaxis (asthma), induced 
in animals through the inhalation of dry horse dander, can result in horse 
serum hypersensitiveness, and such animals may be killed by an injection 
of horse serum antitoxic globulin. 

It is suggested that this mechanism of natural sensitization to horse 
serum through the inhalation of horse dander is related to the problem 
of the hypersensitiveness of man to horse serum. 

8. Personal communication from Dr. Edwin J. Banzhaf, Research Labora- 
tories, New York City Department of Health. The diphtheria antitoxin used in 
these experiments had had the albumin, euglobulin and fibrin removed and con- 
tained only the pseudoglobulins in a concentration of three times that found in 
normal horse serum. This antitoxin is heated to 5S C. for two hours. The anti- 
toxin is distributed for intravenous administration. 



THE RETICULOENDOTHELIAL SYSTEM 
OF THE RABBIT * 


R. HOWARD MOLE, M.D. 

LIVERPOOL, ENGLAND 

The reticuloendothelial system of the rabbit has been investigated 
by the introduction into the peripheral circulation of rabbits’ red blood 
corpuscles stained with iron hematoxylin. Charles Bolton 1 used 
corpuscles stained with Ehrlich’s acid hematoxylin in his study of 
absorption from the peritoneal cavity. The advantages of the use of 
corpuscles in the present study were that the injected particles were 
of uniform size, were normal inhabitants of the blood vessels and were 
easily identified in their ultimate situations. When care was taken in 
the preparation of the black erythrocytes, a suspension of them was. 
obtained in normal solution without clumping. 


EXPERIMENTAL WORK 

Blood was aspirated from the rabbit’s heart. It was defibrinated by whipping, 
and centrifugated. The serum was then pipetted off, and alternately washed with 
saline solution and centrifugated. Mordanting was performed with 2 per cent 
ferric alum for thirty minutes, and the preparation was allowed to stand over- 
night. It was then alternately washed with saline solution and centrifugated. 
For staining, 0.5 per cent aqueous hematoxylin was applied for thirty minutes or 
more. This was followed by alternate washing with sterile saline solution, and 
centrifugation. The corpuscles were fixed in 1 per cent formaldehyde for one hour. 
They were then washed with sterile saline solution and centrifugated. Sterile 
saline solution was added in the required amount. 

During the mordanting and staining, it was found advisable to work with thin 
suspensions of cells in order to prevent clumping. The cells of the suspension 
could be counted in the same way as the cells of blood are counted, by a 
hemacytometer. 

The saline suspensions of black erythrocytes were injected into the marginal 
veins of the ears of both normal and splenectomized rabbits. The animals were 
killed at periods varying from two hours to one week after the injection. 

The number of cells injected varied from 1 , 000,000 to 121 , 000 , 000 . 
The average rabbit erythrocyte count is about 7 , 000,000 per cubic 
millimeter. The ultimate destination of the black cells was the same 
whether a smaller or a larger number of cells was injected. The animal 
that received the largest number of cells died of pneumonia two days 
later, while another animal receiving 46 , 000 , 000 , which was killed a 


* Submitted for publication, May 21, 1929. 

*Fr°m the Department of Pathology, Moukden Medical College, Manchuria 
L Bolton, Charles: J. Path & Bact. 24:429, 1921 . 
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week later, presented by no means such numerous black cells as did 
the rabbits killed soon after the injection. 

The length of time the black cells remained in the peripheral circula- 
tion was variable. Sometimes they disappeared quickly. In the case 
of the animal that had received 121,000,000 cells, there were still 4,687 
per cubic centimeter twenty-four hours later. No “blood crises,” such 
as Elvidge 2 recorded as following the intravenous injection of particles 
of quartz, india ink, carmine or trypan blue, were observed. In the 
animal that was allowed to live for a week after the injection, a notice- 
able increase of large mononuclear cells Avas present in the blood 
throughout this period, commencing during the second twenty-four 
hours. 



Fig. 1. — Kupffer cells of liver containing black eo'throcjtes 
POSTMORTEM EXAMINATION 

The liver and the spleen tvere invariably black. The lungs Avere 
also dark. No other organs shoAved any change of color. In the 
splenectomized animals, the liver and the lungs Avere the only organs 
to show changes of color. 

In the normal animals, the liver, the spleen and the lungs took up 
most of the black cells. The Kupffer cells of the INer often contained 
large numbers of them (fig. 1). In the spleen, the cells Avere also 
taken up in large numbers by the reticulo-endothelial cells of the pulp. 
When the pieces of the spleen were embedded in paraffin, after dissocia- 


2. Elvidge, A. R. : J. Path. & Bact. 29:325, 1926. 
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tion in weak chromic acid, the cells lining the splenic sinuses appeared 
free of the black erythrocytes. They were absent, also, from the 
central part of the malpighian corpuscles. 

It was difficult to determine in the lungs (fig. 2) what cells were 
responsible for the phagocytosis. In the alveoli there seemed to be 
three possible sources, the cells lining the alveoli, the endothelium of 
the capillary in the alveolar wall or histiocytes lying deep to the alveolar 
lining. Aschoff 3 said that ordinary endothelium did not have any place in 
the reticulo-endothelial system, and Maximow 4 said that the endothelium 
was not able to produce histiocytes. Lang, 5 quoted by Bloom, 6 studied 



Fig 2.— Black erythrocytes phagocytosed by alveolar cells of lung (histio- 
cytes ? ). 


cultures fiom the lungs of rabbits in great detail. He traced the 
alveolar phagocyte to the septum cells. The latter, he believed, are 
partially differentiated mesenchymal elements within and on the 
alveolar wall, which under such stimuli as bacteria or dust particles or 


3 Aschoff, L • Lectures on Pathology, New York, 1924, p 16. 

4. Maximow, A A.: Morphology of Mesenchymal Reactions, Arch. Path 
4:578 (Oct) 1927 


5 Lang, F. J. . Arch. f. exper. Zellforsch. 2:93, 1926 


6 Bloom, William: Immune Reactions m 
Lungs from Normal and Immunized Rabbits 
Path. 3:613 (April) 1927. 


Tissue Culture : Reaction of 
to Pigeon Erythrocytes, Arch. 
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explantation develop into alveolar phagocytes. Fried T concluded from 
an experimental study of the origin of histiocytes in the lungs by the 
use of intratracheal injections of vital stain, that (1) the phagocytes 
in the pulmonary alveoli in inflammatory and congestive processes are 
macrophages or histiocytes and therefore cells of mesenchymal origin; 
(2) that these cells originate from the nucleated cells commonly spoken 
of as the (respiratory) epithelial cells lining the wall of the pulmonary 
alveoli, and (3) that the so-called epithelial cells lining the pulmonary 
alveoli are to all appearances not epithelial, but of mesenchymal origin 
— that is to say, they are histiocytes and belong to the reticulo- 
endothelial system. 

The fact that the lungs took such an important part in the 
phagocytosis of the injected black erythrocytes, only less important than 
the parts played by the liver and the spleen, and exceeding in importance 
the parts played by the bone-marrow and the lymphatic tissue, as will 
appear later, seems to lead to the conclusion that the lungs form an 
important part of the reticulo-endothelial system in the rabbit. 

The bone-marrow was somewhat variable in its content of black 
erythrocytes, sometimes presenting a scanty number and sometimes 
many. They were never so numerous as in the liver, the spleen and 
the lungs. 

The lymphatic glands, whether mesenteric or in other situations, and 
the appendix, a large lymphoid organ in the rabbit, took up practically 
no black cells. Occasionally, one or two cells were seen in a section, 
but often none at all. 

The kidneys showed sometimes a considerable number of black 
erythrocytes, either situated in intertubular cells or in the glomeruli. 
Other organs occasionally examined were the suprarenal glands and 
the pancreas. These each contained a few of the cells. 

It was only in the liver and the spleen that the cells were present 
in masses. Elsewhere the cells were phagocytosed singly or in small 
groups of two or three or four. This was true even of the lungs, 
although their total content of black cells was great. This seems to 
indicate either a difference in the avidity with which the cells in the 
various parts of the reticulo-endothelial system phagocytose the black 
erythrocytes or a. difference in the size of these cells. 

The distribution of the phagocytosed erythrocytes in the splenec- 
tomized animals was precisely the same as in the normal animals. The 
liver seemed capable of entirely compensating for the absence of the 

7-. Fried, B. M. : Origin of the Histiocytes (Macrophages) in Lungs : Experi- 
mental Study by Use of Intratracheal Injection of Vital Stain, Arch. Path. 3:767 
(May) 1927. 
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spleen. Jafife 8 stated that in several animals, such as the rabbit, mouse 
(M. B. Schmidt) and Macocus rhesus (Krumbhaar and Musser), the 
removal of the spleen caused a proliferation of the stellate cells of the 
liver. If this is the case, the compensation is easily accounted for, 
particularly as the spleen in the rabbit is a comparatively small organ. 

The question arises whether the black erythrocytes are to be 
regarded merely as foreign bodies or as dead hemoglobin-containing 
blood cells. To determine this point, india ink was injected into the 
circulation of another rabbit, and its ultimate distribution compared with 
that of the black erythrocytes. It was found to be almost the same. 



Fig-. 3. — Cervical lymph gland, with multiple erythrocytes contained within the 
reticulo-endothelial cells of the lymph sinus. 

The bone-marrow, however, was dark, unlike that of the animals which 
had received the injection of black erythrocytes. Microscopically, too, 
the carbon pigment was present here in great quantity in the reticulo- 
endothelial cells, although, for the most part, in small particles and in 
moderate amount in any one cell. Again, the lymphatic glands and the 
appendix were practically free of carbon particles, while the kidneys 
and the suprarenal glands contained them. 

The mesenteric lymph glands of the rabbit are, to a considerable 
extent, hemolymph glands. They commonly contained many cells the 
pi otoplasm of which was full of phagocytosed red corpuscles. Vessels 

8 Jafife, R. H. : Reticulo-Endothelial System ; Its Role in Pathologic Condi- 
tions m Man, Arch. Path. 4:48 and 54 (July) 1927. 
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supported by a lymphoid sheath were not infrequent, reminding one 
of the lymphoid-sheathed arterioles of the spleen. Blood pigment was 
sometimes seen in these glands. These facts seem to point to a func- 
tion analogous to that of the spleen. Even the cervical lymph glands 
of the rabbit helped on occasion in the destruction of the effete blood 
corpuscles (fig. 3). In a splenectomized rabbit, large numbers of 
fragmented polymorphonuclear cells were observed in the reticulo- 
endothelial cells of a cervical lymph gland. In this animal, these cells 
were also phagocytosed by the megakaryocytes of the marrow (fig. 4), 
so that these cells have other functions, in the rabbit, at any rate, than 
the formation of thrombocytes. 



Fig. 4. — Megakaryocyte of bone-marrow containing three phagocytosed, par- 
tially digested polymorphonuclear cells. 

The lymphatic glands of the rabbit, then, though playing an 
important part in the metabolism of blood pigment, did not seem to 
take any noticeable share in the phagocytosis of dead blood cells or of 
carbon particles injected into the peripheral circulation. 

As has already been mentioned, the appendix, which in the rabbit 
is a large lymphoid organ, and the wall of which in the normal 
animal contains much pigment, also seemed to take no part in the 
phagocytosis of foreign particles injected into the peripheral circulation. 

There seems to be, then, a differentiation of function in the various 
parts of the reticulo-endothelial system of the rabbit, and, where func- 
tion is the same, a difference in ability to perform the function. 
Reference has already been made to the difference in numbers of 
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black erythrocytes taken up by the cells of the liver and the spleen, on 
the one hand, and by the cells of the lungs and other parts of the 
reticulo-endothelial system, on the other. There seems to be, also, a 
difference between the reticulo-endothelial cells lining the splenic sinuses 
and those of the pulp. It has already been stated that the cells lining 
the splenic sinuses did not take up the black erythrocytes. When india 
ink was injected into the circulation of the rabbit, although the spleen 
as a whole took up the carbon pigment in great quantity, this pigment 
was present in the sinus reticulo-endothelial cells in fine particles and 
in small amount, whereas in the cells of the pulp, the pigment was 
present in masses. It was difficult to make out this difference in the 
rabbit’s spleen in sections prepared in the ordinary way, but when dis- 
sociation in weak chromic acid was carried out before the tissues were 
embedded, this could be clearly determined. 

This difference in function in the various parts of the reticulo- 
endothelial system has been noticed in pathologic conditions in which 
blood is being destroyed. Jaffe 8 pointed out that while in infectious 
diseases the whole reticulo-endothelial system is usually involved in 
the process of destruction of erythrocytes, in the hemolytic anemias 
only certain organs show a predilection for the phagocytosis of 
erythrocytes. In pernicious anemia, as well as in hemolytic jaundice, 
the phagocytosis of red cells in the spleen is much less pronounced than 
it is in the other parts of the reticulo-endothelial system. 

SUMMARY 

A method of preparing rabbit’s erythrocytes for injection into the 
circulation of other rabbits is described. The method makes them 
easily identifiable afterward. 

Using this method, one finds that, in normal animals, the spleen, the 
liver and the lungs take up the major portion of the injected cells; 
the bone-marrow takes them up to a less degree, and other organs, such 
as the kidneys, suprarenal glands, etc., slightly; the lymphatic glands 
and the appendix take them up hardly at all. In splenectomized animals 
the distribution is the same. 

The injected cells are phagocytosed in large numbers by the Kupffer 
cells of the liver, and by the cells of the splenic pulp, while they are 
taken up singly or in small groups by the reticulo-endothelial cells of 
the lungs, the bone-marrow and the other parts of the reticulo- 
endothelial system. 

The importance of the lungs in the reticulo-endothelial system of 
the rabbit is pointed out. 

Evidence is given showing that the lymphatic glands of the rabbit 
play an important part in the metabolism of blood pigment. 
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This distribution of the phagocytosed black erythrocytes and carbon 
pigment in the spleen, after injection into the peripheral circulation, is 
shown to differ in the cells lining the sinuses and in the reticulo- 
endothelial cells of the pulp. 

On these grounds, two suggestions are made : that the various parts 
of the recticulo-endothelial system of the rabbit Vary in function, and 
that the parts in which the functions are the same, are not equipotent. 



THE DEVELOPMENT OF A CARCINOMA OF THE 

BREAST 

REPORT OF A CASE * 

HELEN INGLEBY, M.B., M.R.C.P. 

PHILADELPHIA 

History . — A single woman, aged 42, was admitted to Womans College Hos- 
pital in the service of Dr. Margaret Sturgis. She complained of a tumor of the 
right breast of two months’ duration. It was situated in the inner and upper 
quadrant, and when first noticed was the size of a peanut. The menses were 
regular. The last menstrual period had begun on Nov. 27, 1928. The operation 
took place on Dec. 21, 1928, i. e., four days before the next period was due.. The 
past history of the patient was unimportant. Her mother had died of carcinoma 
of the breast at the age of 39. 

On admission, a hard tumor the size of an egg was found in the upper inner 
quadrant of the right breast. 

The tumor was excised locally and reported on at once. Halstead’s operation 
for removal of the breast was then carried out. 

Macroscopic E-vaimiiafion. — The main growth measured about 2 by 3 cm., and 
was densely adherent to the surrounding breast tissue. .It felt hard and cut “like 
an unripe pear.” The breast itself was rather nodular. A small, hard nodule, 
the size of a millet seed, was found near the muscle, and proved to be a secondary 
growth. Paraffin sections were made from the main tumor and from various 
parts of the breast and stained with hematoxylin and eosin. Three of four sec- 
tions of breast showed growth, and metastases were present in the glands. 

Microscopic Examination . — The main tumor consisted of atypical, more or less 
polygonal cells with irregular nuclei, most of which stained moderately deeply. 
Mitotic figures were numerous. There was little fibrous tissue but enormous 
numbers of small round cells, mainly lymphocytes. The malignant cells appeared 
to have developed in ducts, and remains of distended ducts could be seen around 
most of the clumps. The tumor shaded off into normal breast tissue showing the 
typical premenstrual phase of proliferation. This part of the section was par- 
ticularly interesting because in it the transition of physiologic proliferation into 
■ carcinoma could be clearly followed. 

In the unaffected lobules, the ductules showed the following normal characters 
(fig. 3) : They were lined by relatively small, more or less cuboidal cells, in each 
of which the nucleus occupied the greater part of the cell. The nuclei were 
somewhat irregular in size and shape. Most of them were oval, the long axis 
of the nucleus being at right angles to the duct. For the most part, they stained 
deeply owing to the dense, fine, chromatin meshwork that they contained. In the 
resting state, the nuclei were small and stained deeply. As the premenstrual 
phase was approached, they enlarged, the chromatin meshwork was spread apart 
and therefore the whole nucleus appeared lighter. For this reason, the largest 

* Submitted for publication, May 31, 1929. 

* From the Department of Pathology of the Woman’s Medical College of 

Pennsylvania. ° 
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nuclei in our sections of normal ductules tended to appear pale. They also lost 
their characteristic shape and became round. The nuclear membrane was always 
well defined, and there was usually a fairly definite nucleolus. The protoplasm 
was scanty, except when premenstrual secretion was actually going on, and then 
the cell was seen to be columnar, the protoplasm being collected toward the lumen. 
The cell outlines were not clear. The nuclei were basal and close together, often 
nearly touching each other. Sometimes their arrangement was a little irregular, 
and in the larger ductules more than one layer of cells was usually visible. The 
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Fig. 1. — A photomicrograph of tumor of the breast, showing (a) a distended 
duct filled with carcinoma cells, and (r) a lobule in the premenstrual stage of 
development. 


cells of the basement membrane participated in the premenstrual growth, the 
nuclei being ovoid and plump and the protoplasm sometimes a little vacuolated. 
Around each duct was a narrow band of hyaline connective tissue. This became 
broader and more conspicuous the nearer the ductules were to the tumor. Spaces 
between them were filled with loose, rather edematous, fibrillary meshwork. In 
some areas, the ductules showed a wider lumen than in others, and some contained 
secretion. 
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The first sign of a malignant change was an increase in the size of the cells 
lining the ductules. Figure 4 shows the earliest changes that could be detected. 
The chief abnormality was that the nuclei of some cells, although not larger than 
those often found in the premenstrual breast, were larger than any seen in the 
normal ductules of this particular specimen. They were unduly pale and a little 
irregular in outline. This alone would not class them as carcinomatous. I have 
seen similar cells in other breasts in the late premenstrual phase. More signifi- 
cant taken in conjunction with these observations, was the broad band of hyalin 






Fig. 2. A photomicrograph of tumor of the breast showing a distended duct 
(a) filled with carcinoma cells down to its terminal branches ( b ), which are 
ending in the lobule (c). Some ductules in c are carcinomatous, others are not 
a' indicates a similar carcinomatous duct; c' and c", other partly carcinomatous 
lobules. 

that surrounded the ductule. The periductal fibrous tissue degenerated in the 
breast pari passu with proliferation of the epithelium, and the broad band of 
h> aim probably represented excessive degeneration and compression of this sur- 
rounding connective tissue. 

fuJher^lll ti, 3 d ,i CtUle ^ Sh0Wn T Which the lesion had Progressed a step 
further. All the cells were hypertrophied, and the two largest would have been 








Fig. 3. — A normal premenstrual ductule from a noncancerous part of the 
breast operated on for tumor. 

Drawings 3 to 6 were made with camera lucida under y J2 " Zeiss oil immersion ; 
no. 4 eyepiece ; tube length, 140 mm. 



Fig. 4. — Small ducts in a lobule, the main duct of which was filled with car- 
cinoma cells. This ductule shows the earliest changes that could be detected, 
i. e., commencing hypertrophy of cells and widening of the hyaline band around 
the ductule. 
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abnormal for any stage of the sexual cycle. Figure 6 shows a ductule lined by 
these large cells. The architecture here appeared almost normal ; but, owing to 
the sire of the individual elements, no more than four or five surrounded a lumen 
where normally there would be eight or ten. In most cases, however, the cells 
had grown at different rates, and the resulting irregularity of size, with com- 
pression of some cells, made the abnormality conspicuous (fig. 5). At this stage, 
the nuclei were often more than twice the normal size. Although many of them 
were oval as in normal areas, irregularity of contour began to be a marked 



Fig. 5. — An early stage of carcinomatous hypertrophy m a small duct The 
ductule was situated in a premenstrual lobule, the main duct of which was the 
site of malignant growth The carcinoma in the duct had not reached this part 
of the lobule, which itself was undergoing malignant proliferation. The drawing 
shows (1) an irregular overgrowth of the epithelial lining, (2) hypertrophy of 
the cells of the basement membrane and (3) a wide hyaline band around the 
ductule. 

feature. This, as has been said, may occur in nuclei of premenstrual ductules in 
noncanccrous breasts, but never to the same extent. That the lesion was an 
overgrowth of preexisting cells seemed to be confirmed by the fact that the 
spaces in the chromatin meshwork of the nuclei were much larger; i. e., they 
appeared to be distended b\ an increase of the colorless material. In some cells, 
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it looked as though the chromatin threads had given way and retracted, just as 
elastic fibrils retract when ruptured, and in consequence the nucleus was left 
stippled with dots of chromatin to which threads were sometimes seen hanging. 
In the earliest stage, the chromatin seemed to increase in amount with the size 
of the cell, and it is possible that in some cells this increase continued. But, for 
the most part, deeply staining tumor cells were seen only where ceil division had 
certainly taken place. As the figures show, abnormal growth was not confined 
to the lining epithelium, but also affected the cells of the basement membrane. 
The surrounding hyaline band was now broader; as a rule, it was still present in 
the next stage. 



Fig. 6. — A carcinomatous overgrowth of cells in a ductule. The architecture 
of the ductule is still preserved, but only four cells surround the remains of the 
lumen. These have reached approximately the limit of their growth. After this 
stage, they divide or degenerate. 

The next phase was that of degeneration or division of the swollen cells, 
presumably when the cubic contents became too great for the surface area; i. e., 
when the cell was too large to go on receiving nourishment. In these areas, the 
normal architecture of the ductules was lost. They became converted into groups 
of large, irregularly polygonal cells, generally with pale but sometimes dark 
nuclei ; mitoses were numerous. 

The carcinoma cells just described arose directly from ductules belonging to 
lobules that were formed during the course of the sexual cj^cle. In the larger 
ducts, a different type of growth was present. The tumor cells were smaller 
and, if anything, more irregular; they stained more deeply, and the nuclei tended 
to be elongated, sometimes triangular (this probably represented an attempt at 




Fig. 7. — The terminal portion of a ductule showing the two varieties of car- 
cinoma cells lying side by side: a, carcinoma cells invading a lobule from the 
main. duct; b, carcinoma cells arising from the epithelium of the terminal portion 
of the ductule; c, a lymphocytic infiltration, and d, outer margin of the lobule. 

This figure was drawn with camera lucida under Ho" Zeiss oil immersion ; no. 1 
eyepiece; tube length, 140 mm. 
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duct formation). The nuclei showed the remains of a meshwork, but it was 
irregular and often not present. The change in cell type was evidently the result 
of rapid, irregular division and of mechanical pressure rather than a fundamental 
difference. These cells grew centripetally along the ducts, and as the ducts 
narrowed they became elongated. Finally some of the ductules were invaded by 
them. The two types of cell then lay side by side (fig. 7). 

Comment . — Although one is dealing here with a transformation of 
cells of lobules into carcinoma, the primary lesion was certainly in the 
ducts. Wherever the lobule was affected by carcinoma, the duct lead- 
ins: to it was seen to be full of carcinoma cells. The lesion was evidently 
spreading from ducts to lobules. Figure 2 shows this in almost 
diagrammatic fashion. The growth of carcinoma cells in the ducts 
did not quite keep up with premenstrual proliferation, but the lobules 
had caught the infection, if one may put it that way, or better, were 
stimulated to undergo malignant changes. 

The difference in cell type in the ducts and lobules may be due 
to the difference in origin of the cells or to the fact that the more 
carcinoma cells divide, the more atypical they become. The latter 
explanation is probably correct, for it is to be expected that the 
duct cells, which had been dividing for some time, would be more 
undifferentiated than the lobule cells, which were only just becoming 
carcinomatous. 

This case gives some indication of the mode of spread of malignant 
disease and suggests that the varied appearances presented by the cells 
in different parts of the same tumor may be an expression of the 
effect of the menstrual cycle on the growth of carcinoma in the breast. 

SUMMARY 

A tumor of the breast is described in which two varieties of 
carcinoma cells are found: (1) cells of the primary growth situated 
in the ducts; (2) epithelial cells of the lobules, which have become 
carcinomatous. 

The transition of the normal cells of the ductules (and acini) into 
carcinoma cells is described and figured. 

Dr. Margaret Sturgis has given me permission to publish tin's case. Dr. Stanley 
P. Reimann has furnished the photomicrographs and Miss Sophy Ksido the 
extremely accurate drawings reproduced. 



Laboratory Methods and Technical Notes 


THE PRESUMPTIVE KAHN PROCEDURE IN SYPHILIS 
BASED ON 15,000 EXAMINATIONS * 

Elizabeth B. McDermott, Ann Arbor, Mich. 


It is known that the presumptive Kahn procedure is capable of 
detecting smaller amounts of syphilitic reagin than the regular Kahn 
test. 1 The degree of the greater sensitiveness of this procedure, how- 
ever, heretofore has not been determined in a large group of cases. 
From July, 1928, when the Kahn test was made standard in this labora- 
tory, to March, 1929, data have been collected on the sensitiveness of 
the two procedures. This report gives the results, based on 15,277 
examinations in general hospital cases and in 150 cases in which the 
patients were being treated for syphilis. 

Relative Sensitiveness of Presumptive and Regular Tests in Hos- 
pital Cases in General. — The Kahn test is performed on the blood of all 
patients admitted to this hospital. Two methods are employed as a 
routine in examining each specimen, the regular or conservative method 
and the more sensitive presumptive procedure. For patients being 
treated for syphilis, the quantitative Kahn test is also employed. 

Table 1 illustrates the increase in sensitiveness of the presumptive 
procedure over the regular in 15,277 examinations. Of 1,288 serums 
giving -| — 1 — 1 — f- or -j — | — reactions with the presumptive procedure, 
only 878 gave similar reactions with the regular test ; of the remaining 
number, 173 gave -) — )- or -J- reactions, 75 ± reactions and 162 negative 
reactions. Of 181 serums giving -j — j- or -j- reactions with the pre- 
sumptive procedure, 20 gave -j — | — j — j- or -j — j-.4~ reactions with the 
regular test, 5 -\ — or + reactions, 8 ± reactions and 148 negative 
reactions. Of 197 serums that gave ± reactions with the presumptive 
procedure, 3 gave -f+T— or -j-++ , 1 ++ or and 193 negative 
reactions with the regular procedure. The presumptive procedure was 
negative with 13,611 serums; the regular test gave a strongly positive 
reaction with 1 of these serums, and was negative with the remaining 
13,610 serums. 

In considering the totals and the percentages of the various reactions 
obtained in the 15,277 examinations, I find that of the 1,288 serums 
that were -j — j — j — |- or -j — { — j- with the presumptive procedure, 902 gave 
similar reactions with the regular test, so that a 2.5 per cent increase in 
sensitiveness was shown for the presumptive procedure. Of the -f- -j- or 
-j- reactions, a percentage of 1.2 was obtained with both methods. The 
presumptive procedure gave 197 zt reactions, or 1.3 per cent, and the 
regular test 83, or 0.5 per cent. 

* Submitted tor publication, June 6, 1929. 

* From the Serological Laboratory, University Hospital, University of 
M ichigan. 

......I' K ?”’ R * L - : J hc Kahn Tcst - A Practical Guide, Baltimore, Williams anti 

\\ llkins Company, 1928, p. 141. 
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Increase in Sensitiveness of Presumptive over Regular Test in the 
Case of Patients Being Treated for Syphilis . — The aforementioned 
groups representing largely diagnostic cases, it was desired to determine 
the extent of the increased sensitiveness of the presumptive procedure in 
a group of cases in which the patients were undergoing antisyphilitic 

Table 1. — The Increase in Sensitiveness of the Presumptive Kahn Procedure Over 
the Regular Test with 15,277 Scrums 


The Bcnetions Obtained With 


Presumptive Procedure 

Bcgular Test 



( S7S 

PPPP or ppp 

1.2SS 

PPPP or p-*-P* 

J 173 

4- + or 4- 

■+■ 



1 102 

0 



r 20 

+ 4* + 4* of -J — f — j- 

1S1 

PP or P 

8 

4- + or 4- 



1 14S 

0 



3 

T'f + *r or 4-4-4' 

197 

± 


4-+ or *f 

*4- 



1 193 

0 



r i 

4-4-4-4- or -J — f — K- 

13,011 

0 

::: 

or 4- 



U3.G10 

0 


Presumptive procedure. 
Bcgular test 


Totals and Percentages 

A 


4- + + + or 
4* 4- 4* 

Pol- 

ecat 

4-4- or 
4- 

Per 

Cent 

± 

Per 

Cent 

0 

Per 

Cent 

. 1,2SS 

S.4 

1S1 

1.2 

197 

1.3 

13,011 

S9.1 

902 

5.9 

179 

1.2 

S3 

0.3 

14,113 

92.4 


* + + + + or ppp = strong precipitation: PP or P = moderate precipitation; ± = weak 
or borderline precipitation; 0 = no precipitation. 


Table 2. — The Increase in Sensitiveness of the Presumptive Kahn Procedure Over 
the Regular Test with 150 Scrums from Patients Being Treated for Syphilis 


The Beactions Obtained With 
Presumptive Procedure 


Regular Test 


US PPPP or ppp 

10 "bp or P 
21 0 


73 PPPP or PPP 

14 P P or P 

S ± 

21 0 

10 0 

21 0 


Totals and Percentages 

, K 


Presumptive procedure 

Begular test 


PPPP or 

Per 

PP or 

Per 


Per- 

PPP 

Cent 

P 

Cent 

0 

Cent 

118 

78.7 

10 

0.7 

22 

14.0 

73 

50.0 

14 

9.3 

53 

33.3 


therapy. Table 2 summarizes the results of 150 examinations in com- 
parison with the regular test. 

It is seen from this table that of 118 serums that gave -f-f — | — f- or 
-j — | — f- reactions with the presumptive procedure, 75 gave similar reac- 
tions with the regular test, 14 -j — j- or -f- reactions, 8 ± reactions and 
21 negative reactions. Ten serums that gave -j — (- or -{- reactions with 
the presumptive procedure gave negative reactions with the regular 
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test. Twenty-one that were negative with the presumptive procedure 
were also negative with the regular test. The presumptive procedure 
as compared with the regular test showed an increase of 28.7 per cent 
j n ++++ or +-f-4- reactions. The latter test showed an increase 
of 2.6 per cent in ++ and + reactions, as compared with the pre- 
sumptive procedure. The ± reactions are not listed in this compaiison 
because such reactions with the presumptive procedure are reported 
negative in view of the high sensitiveness of the latter method. 

With regard to the specificity of the presumptive procedure, while 
it is not quite as specific as the regular test, it appears to be practically 
free from false reactions. During the eight months in which the present 
data were collected, ten positive reactions in cases which clinicians 
believed were nonsyphilitic were called to our attention. There may 
have been still other such reactions of what we have not been informed. 
However, in consideration of the close contact between the clinical staffs 
and the laboratories, one cannot doubt that the incidence of false positive 
reactions in the presumptive procedure is small. 

With the increased use of the Kahn test as the standard method 
in the serologic diagnosis of syphilis, there will undoubtedly follow a 
wider use of the presumptive procedure as a supplementary method. 
The main value of the latter lies in the fact that it serves as a technical 
check on the regular test, two methods being more dependable than one. 
The increased sensitiveness of the presumptive procedure strengthens 
the diagnostic value of the doubtful or borderline reactions of the 
regular test, and also, in giving a positive reaction in the face of a 
negative reaction with the regular test, serves as a stimulus to clinicians 
to search for evidence of syphilis. 

It is of interest to mention in this connection that at the international 
conference on the serologic diagnosis of syphilis held under the auspices 
of the League of Nations Health Committee, it was recommended that 
two methods be employed in the serologic diagnosis of syphilis. 2 The 
use of the regular and the presumptive Kahn procedures conforms to 
this recommendation. 

SUMMARY 

A study was made of the sensitiveness of the presumptive procedure 
in comparison with the regular Kahn test, based on 15,277 examinations. 
It was found that in the general run of hospital cases the presumptive 
procedure was positive, in 2.5 per cent more cases than the regular 
test. In a group of loO cases in which the patients were being treated 
for syphilis, this procedure was positive in 26 per cent more cases than 
the regular test. In view of the fact that the number of false positive 
reactions obtained with the presumptive procedure is relatively small, 
the increase in sensitiveness of this procedure over the regular test 
renders it an important supplementary method in the Kahn reaction. 

2. Report of the Second Laboratory Conference on Sero-Diagnosis of Syphilis 
League of Nations, Health Organization, 2928, p. 12. 



General Review 


THE ASCHOFF NODULE * 

B. J. CLAWSON, M.D. 

MINNEAPOLIS 

So much diagnostic emphasis has been placed by pathologists and 
clinicians on the presence or absence of the Aschoff bodies in the myo- 
cardium in cases of cardiac failure that it seems important to consider 
what is meant by Aschoff nodules. The expression “typical Aschoff 
nodule” is often found, but it has been the experience of workers 
studying myocarditis that the literature has been somewhat indefinite 
in stating what a typical Aschoff body is. 

In this review, I have tried to correlate the descriptions of the 
Aschoff bodies (as they occur in man and as the}' are produced experi- 
mentally in animals) as given by the different observers and to com- 
pare their observations, with what I have seen in a study of fifty cases 
of acute rheumatic endocarditis in the necropsy material at the Univer- 
sity of Minnesota and in a study of experimental rheumatic nodules. 
The question may be raised as to whether what is called the Aschoff 
nodule is a specific anatomic lesion like the tubercle or the gumma, or 
whether it is a more or less nodular area of proliferative or exudative 
inflammation. 

RHEUMATIC NODULES AS OBSERVED IN VARIOUS TISSUES 

IN MAN 

Rheumatic inflammation, either in the form of nodules or in that of 
irregular groups of large cells, has been described as occurring in the 
subcutaneous tissues, the joints, the tendons, the galea aponeurotica, 
the diaphragm, the tongue and other muscles, the tonsils, the arteries 
and the valves, auricles and ventricles of the heart. 

Subcutaneous Rheumatic Nodules .— The subcutaneous rheumatic 
nodule is found in the loose connective tissues beneath the skin in many 
cases of acute rheumatic fever. Apparently, the first written account of 
these nodules was that given by Hillier 1 in 1868. In 1875, Meynet 2 
pointed out that these nodular areas bore a direct relation to rheumatic 

* Submitted for publication, Nov. 14, 1928. 

1. Hillier: Diseases of Children, Philadelphia, 1S68; cited by Jacki, E. : 
Frankfurt Ztschr. f. Path. 22:82, 1919-1920. 

2. Meynet, P. : Rheumatisme articulaire subaigu avec production de tumerues 
multiple, Lyon med. 19:495, 1875, 
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fever. According to Angel Money, 3 the nodules are less frequent in 
the acute cases than in the chronic. Cheadle 4 seldom found them in 
acute rheumatic fever, except in childhood. 

The first microscopic description of the subcutaneous nodule was 
that given by Hirschsprung 5 6 in 1881. He observed that it consisted of 
different modifications of connective tissue cells varying in size and 
shape. Some of the cells were spindle-shaped and others were irregular. 
They each contained one or more vesicular nuclei, which were larger 
than those found in ordinary granulation tissue, and the ground sub- 
stance between the cells was homogeneous. There was an increase in 
the number of blood vessels within the inflammatory area, and the nodule 
resembled the tubercle in structure without having its typical appear- 
ance. He considered the nodule to be a localized area of inflammation 
with a tendency to undergo necrosis. In 1881, Barlow and Warner 0 
described the subcutaneous nodule as a reaction similar to that found in 
the valves in acute rheumatic endocarditis. The same observation was 
recently made by Swift 7 and by Clawson and Bell. 8 

Cavafy, 9 in 1883, called attention to the presence of proliferative 
endarteritis in these nodules. The proliferating intima sometimes com- 
pletely closed the lumina of the vessels. 

The subcutaneous nodules were found by Futcher 10 to consist of 
fibrous tissues in various stages of development and the cellular element 
to be made up of small round cells, fibroblasts and polymorphonuclear 
leukocytes. Giant cells were also present, some of which contained as 
many as twenty-six nuclei. Nodules of various stages of development 
were observed in the same individual. Some nodules had become 
calcified. 

In 1912, Frank 11 described the nodules as being divided into central 
and peripheral portions. The central area was a homogeneous mass 


3. Money, Angel: Surface and Subsurface Nodular Rheumatism, Lancet 
1:540, 1891. 

4. Cheadle, W. M. : Harveian Lectures: On the Various Manifestations of 
the Rheumatic State in Childhood and Early Life, Lancet 1:871, 1889. 

5. Hirschsprung: Jahrb. f. ICinderh., 1881; cited by Frank, P.: Berl klin 
Wchnschr. 49:1358, 1912. 

6. Barlow, T., and Warner, F.: On Subcutaneous Nodules, .Tr. Seventh 
Intcrnat. Med. Cong. London 4:116, 1881. 

7. Swift, H. F. : Pathogenesis of Rheumatism, J. Exper. Med. 39:497, 1924. 

8. Clawson, B. J.. and Bell, E. T. : Valvular Diseases of the Heart Am T 

Path. 2:193, 1926. ’ ' 

9. Cavafy: Rheumatic Nodules, Brit. M. J. 1:622, 1883. 

10. Futcher, T. B. : A Study of Subcutaneous Fibroid Nodules, Bull Johns 
Hopkms Hosp. 6:133, 1895. 

11. Frank, P. : Ueber den Rhcumatismus nodosus mit besonderer Beruch- 
sighUgung dcs pathologischanatomischen Befundes, Berk. klin. Wchnschr. 49:1358, 
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that stained intensely red with eosin. On special staining, he decided 
that this homogeneous material was fibrin. The periphery consisted 
of proliferating connective tissue, which appeared partly as spindle cells 
and partly as epithelioid cells. Scattered among the proliferating cells 
often were numerous leukocytes. A variation in structure was noted in 
different nodules. This variation Frank considered as due to the 
nodules being at different stages of development. He thought that the 
primary reaction in the nodule was an exudation of polymorphonuclear 
•leukocytes, and that this was followed by a wandering in of round cells 
and by a proliferation of the surrounding connective tissue. 

According to Swift, 7 the subcutaneous nodules were made up of 
a conglomerate number of smaller nodules and appeared similar in 
structure to the nodules found in the heart and other parts of the body. 
He observed that the center consisted of necrotic material and a small 
amount of fibrin. 

The nodule that I studied was removed from the subcutaneous tissue 
of a patient with acute rheumatic fever. On microscopic exami- 
nation of serial sections of the entire gross nodule. I found it made 
up of many smaller nodular areas of inflammation. The reaction 
observed was chiefly proliferative, but in many parts polymorphonu- 
clear leukocytes, lymphocytes and what appeared to be fibrin were noted. 
The proliferative cells varied in size, in shape and in staining qualities. 
Some of the nuclei were vesicular and some were hyperchromatic. The 
cytoplasm also A r aried in the degree to which it took the basic stains. 
Many of these calls were multinucleated. Some of the nodular areas 
showed more or less necrosis in the centers. There was an increase in 
the number of blood vessels, and proliferative endarteritis was noted in 
the smaller vessels. Morphologically, the reaction observed in this 
nodule was similar to that described by Hirschsprung, 5 Futcher, 10 
Frank 11 and others. 

Summary: There seems to be a general agreement by observers 
who have studied the subcutaneous rheumatic nodules that they consist 
of proliferating connective tissue cells and a cellular exudate of 
lymphocytes, plasma cells and polymorphonuclear leukocytes in varying 
numbers ; and that in the center of most of the nodules there is a greater 
or less amount of homogeneous substance consisting of necrotic material 
and fibrin. 

Rheumatic Nodules in the Galea Aponcurotica . — The rheumatic 
nodules in the galea aponeurotica of a child 10 years old were studied 
by Tilph. 12 On microscopic examination, he found them divided each 
into a central and a peripheral portion. The center contained a mass 

12. Tilph: Nodi rheumatici galeae aponeuroticae, Verliandl. deutscli. path. 
Gesellsch. 17:469, 1914. ' 
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free from nuclei and composed of a material partly fibrillar and partly 
serous. In the peripheral part were irregular spindle-shaped, multinu- 
cleated cells. The multinucleated cells resembled those found in 
lymphogranulomas. He concluded that the nodules found in the galea 
aponeurotica were like those in the subcutaneous tissues described by 
Frank 11 and those in the myocardium described by Aschoff . 13 

The rheumatic nodules in the galea aponeurotica in the cases of 
acute rheumatic fever described by Jacld 14 did not differ essentially 
from those in other parts of the body. As seen microscopically, the 
structure consisted of a proliferative process with some exudation. 
Giant cells of the Sternberg type with from two to sixteen nuclei were 
seen. She thought that, genetically and morphologically, the nodules in 
the galea aponeurotica were similar to the Aschoff bodies in the heart 
of the same patient and that the small difference that at times was 
observed could be accounted for on the basis of the different ground 
substances in which the nodules developed and the different stages of 
their development. 

Rheumatic Nodules in the Joints . — Lesions in the joints with a reac- 
tion resembling that found in the nodules in the subcutaneous tissues, 
in the galea aponeurotica and in the heart were described by Fahr , 13 
Swift 7 and Graff . 10 The lesions in the joints examined by Fahr 15 in 
typical cases of acute rheumatic arthritis did not have the giant cells. 
He considered the anatomic differences between the inflammation in the 
joints and the nodules in other parts of the body to be a quantitative 
one and thought that this quantitative difference might be due to the 
duration of the action of the virus. He also found that nodules in 
places other than the heart tended to show a greater degree of necrosis. 
Swift 17 stated that the variation in other focal lesions from the picture 
of the Aschoff body in the heart was explained by the difference of 
the tissues involved and the presence of a superimposed exudative 
process. Graff 10 was convinced that in the joints and their surrounding 
tissues the reaction, though less nodular, was as specific as the nodules. 

13. Aschoff, L. : Zur Myocarditisfrage, Verhandl. d. deutsch. path. Gesellsch. 
8:46, 1904. 

14. Jacki, Elizabeth: Uebcr rheumatische Knotchen in der Galea aponeurotica 
and ihre histologisclie Uebereinstimmung mit den Aschoffschen Myokardiknotschen, 
Frankfurt. Ztschr. f. Path. 22:82, 1919-1920. 

15. Fahr, T.: Beitrage zur Frage der Herze und Gelenkveriinderungen bei 
Gelenkrhcumatismtis und Scharlach, Virchows Arch. f. path. Anat. 232:134, 1921. 

16. Graff, S.: Zur pathologischen Anatomic und Pathogenese des Rheuma- 
tismus infcctiosus, Deutsche med. Wchnschr. 53:708, 1927; Miinchen. med. 
Vchmchr. 74:473, 1927. 

17. Swift, H. F. : Rheumatic Fever, Am. J. M. Sc. 170:631, 1925. 
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He found in the joints nodular areas that were as characteristic as those 
found in the subcutaneous tissues or in the heart. 

Nodular areas with a proliferative and exudative reaction were 
found by Graff 10 and others in cases of acute rheumatic fever in the 
diaphragm, the tongue and other muscles, the tendons, the fasciae and 
the tonsils. Maclachlan 18 found granuloma-like lesions in the- tonsils 
from rheumatic patients. 

Rheumatic Nodules in the Arteries . — Portions of the arterial system, 
according to Klotz , 10 were as frequently attacked in rheumatism as the 
musculature of the heart. In a series of arteries studied by him in 
cases of acute rheumatic fever, he found the inflammatory lesions lim- 
ited to the adventitia and the media. The lesion consisted of an exudate 
along the smaller nutrient vessels. This exudate was composed chiefly 
of lymphocytes and plasma cells, but polymorphonuclear leukocytes 
sometimes were present in large numbers. The exudative reaction was 
accompanied with a destruction of muscle and elastic connective tissue. 

Pappenheimer and von Glahn , 20 in a comparative study of the aorta 
in seventy-six cases of acute rheumatic fever and seventy-seven cases 
in which death resulted from nonrheumatic causes, described what 
they considered a distinctive lesion of the arteries in many of the rheu- 
matic cases. The lesion was a scar in the region of the nutrient vessels 
in the media, often acellular, but large mononuclear and multinucleated 
cells were in some cases arranged irregularly or in nodules in the 
adventitia. This type of lesion was found in only one of the seventy- 
seven cases of nonrheumatic diseases. In this case, the patient 
died with pneumococcic meningitis. Aschoff bodies were present in 
the heart. In a later study of the aorta in a case of acute rheumatic 
fever, the large multinucleated cells were found in the media, as well 
as in the adventitia. 

The effect of rheumatic infection on the smaller vessels in various 
parts of the body was also studied by von Glahn and Pappenheimer . 20 
In a study of forty-seven cases, they found what they considered to be a 
specific lesion in ten cases. The endothelium became swollen and 
basophilic, and sometimes it was raised from its basement membrane 

18. Maclachlan, W. W. G., and Wayne, G. R. : Histopathology of the tonsil 
in Acute Rheumatic Fever, Arch. Int. Med. 1:506 (Jan.) 1928. 

19. Klotz, A.: Rheumatic Fever and the Arteries, Tr. A. Am. Phys. 17:181, 
1912; Arterial Lesions Associated with Rheumatic Fever, J. Path. & Bact. 18:259, 
1913. 

20. Pappenheimer, A. M., and von Glahn,. W. C. : Lesions of the Aorta Asso- 
ciated with Acute Rheumatic Fever and with Chronic Cardiac Disease of Rheu- 
matic Origin, J. M. Research 44:489, 1924; A Case of Rheumatic Aortitis with 
Early Lesions in the Media, Am. J. Path. 2:15, 1926; Specific Lesions of the 
Peripheral Blood Vessels in Rheumatism, Am. J. Path. 2:235, 1926. 
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bv a coagulated exudate. The vessel wall was thickened from a fibiinous 
exudate. Evidence of necrosis was present in all parts of the wall. 
Red cells could be seen either immediately beneath the endothelium or 
in the meshes of the fibrin. Exterior to the necrotic wall there was a 
cellular exudate, many cells of which were polymorphonuclear leuko- 
cytes showing various stages of necrosis. There were also cells with 
large vesicular nuclei, plasma cells, eosinophils, young connective tissue 
cells and branching or polygonous mononuclear or multinucleated cells 
with deeply staining nuclei. 

Chiari , 21 studying the vessels in seven cases of' acute rheumatic 
fever, noted diffuse and nodular proliferative inflammation in the adven- 
titia. The nodules showed a cellular reaction not unlike the reaction in 
the Aschoff nodules. 

In a study of the pulmonary artery in twenty-two cases of acute 
rheumatic carditis, Krugel and Epstein 22 found, in five, active inflam- 
matory changes, consisting, on the one hand, of diffuse cellular 
infiltration in the media and the subintimal layers of the media, and, on 
the other hand, of a focal perivascular involvement of the arteries with 
a cellular reaction comparable to that in the Aschoff nodules in the 
myocardium. 

Summary: The arterial injury described by Klotz , 10 by Pappen- 
heimer and von Glahn , 20 by Chiari 21 and by Krugel and Epstein 22 
showed exudative, proliferative and retrogressive processes. The cellular 
exudative '.consisted of plasma cells, lymphocytes, eosinophils and poly- 
morphonuclear leukocytes. There was also the fibrinous exudate, as 
observed in the subcutaneous rheumatic nodules by Frank 11 and Swift . 7 
The proliferative reaction was made up of large and irregular mononu- 
clear and multinucleated cells, apparently like the large cells in rheu- 
matic nodular areas of -inflammation in other parts of the body. The 
retrogressive process was made evident by the necrosis. The necrotic 
process was emphasized by Fraenkel 23 as characteristic of rheumatic 
inflammatory areas in the heart, and by Frank 11 as characteristic of 
subcutaneous rheumatic nodules. The reaction in the arteries in cases 
of acute rheumatic fever appeared to be the same as that found in other 
foci of rheumatic inflammation. 

Rheumatic Nodules in the Heart .— Greater consideration has been 
given to rheumatic nodules in the heart than to those in any other part 

21. Chiari, H.: Ueber Veranderungen in der Adventitia der Aorta und ihrer 

Hauptnste ini Gefolge von Rheumatismus. Beitr. z. path Anat u z alia Path 
80:337, 192S. ' ' 

22. Krugel, M. A., and Epstein, E. Z.: Lesions in the Pulmonarv Artery and 
Valve Associated with Rheumatic Cardiac Disease, Arch. Path. 6:247* (Aug.)' 1928 

Mr0C “ rdUiS r,,eu ™' i<:a ’ Be*r. *• Anat. n. a. 
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of the body. Areas of rheumatic inflammation in the heart are found 
in the valves, auricles and ventricles. 

Valves: Barlow and Warner,® in 1882, observed a reaction in the 
valves in cases of acute rheumatic endocarditis similar to that in rheu- 
matic subcutaneous nodules. The inflammatory process in the valves 
was considered by Swift 7 to be essentially the same as that found in 
the nodules in the myocardium. He found typical submiliary 
nodules in the valves. A microscopic study of the valves in cases 
of acute rheumatic endocarditis from the material available at 
the University of Minnesota repeatedly showed nodular inflammatory 
areas with large irregular mononuclear and multinucleated cells. Such 
typical cellular inflammatory areas were also commonly seen in the 
valves in cases of subacute bacterial endocarditis. 

Auricles : In many cases of acute rheumatic endocarditis, 

MacCallum 24 noticed a marked thickening of the wall of the left 
auricle, which he decided was produced mostly by a new growth and to 
a less extent by a deposit of fibrin on the surface. The layers of the 
auricles were spread apart by a fluid and by a great infiltration of 
wandering cells, most of which were mononuclear, but many of which 
were polymorphonuclear leukocytes and lymphocytes. Most striking 
were the Aschoff bodies composed of the characteristic large cells. All 
modifications of these large cells leading to the giant cells were observed. 
The large cells were forced into rows by the arrangement of the elastic 
lamellae, so that the Aschoff bodies had a banded appearance. 

Of the thirty-one cases of rheumatic endocarditis examined by von 
Glahn, 25 nine showed a rheumatic inflammatory involvement of the 
auricles and a gross thickening of the endocardium. On microscopic 
examination, he observed an exudate consisting of an accumulation of 
lymphocytes, many polymorphonuclear leukocytes and a few eosinophils. 
There were the typical large cells arranged radially around a hyalinized 
center or in palisades. The radial appearance of the nodule he 
interpreted as probably being a transverse section of one of the elongated 
palisades. In some sections, he found cells with indistinct outlines, 
having compressed, distorted, curved and elongated nuclei. With these 
indistinct cells there were many polymorphonuclear leukocytes, a few 
eosinophils, small round cells and an occasional plasma cell. In some 
cases, the polymorphonuclear leukocytes predominated and tended to 
obscure all the other elements. Von Glahn concluded that the masses 
of distorted cells and polymorphonuclear leukocytes constituted a 
feature as prominent and distinctive as the Aschoff bodies. 

24. MacCallum, W. G. : Rheumatic Lesions of the Left Auricle of the Heart, 
Bull. Johns Hopkins Hosp. 35:329, 1924. 

25. Von Glahn, W. C. : Auricular Endocarditis of Rheumatic Origin, Am. J. 
Path. 2:2, 1926. 
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In my material, microscopic evidence of infection in the auricles was 
found almost constantly. The reaction was chiefly proliferative and, 
in some cases, arranged in nodular forms, but there was a great tendency 
for the proliferation, as well as the exudation, to have a diffuse arrange- 
ment. The type of cells did not differ from that found in the nodules 
in the subcutaneous tissues, ventricles, etc. 

Ventricles : The nodular areas of inflammation have been studied 
more extensively in the ventricles, especially in the left ventricle, than 
in any other part of the body. These are the nodules that are regularly 
called the Aschoff bodies. MacCallum 24 found them located chiefly in 
the left ventricle near its base posteriorly. ' According to Thalhimer 
and Rothschild , 20 they were most frequent in the left ventricle. 
Coombs 27 noted that they were likely to be found in the subendothelial 
and subepicardial tissues. It has been my experience that the nodules 
were as frequent in the apex of the left ventricle as in any other part 
and that they were less frequent in the right ventricle. 

The nodules, according to Aschoff , 13 regularly lie in the immediate 
vicinity of the small or medium size blood vessels, and often show an 
immediate involvement of the adventitia or at times the other .layers of 
the vessels. He observed that the cells might extend out from the 
nodule between the muscle fibers, or the nodules might occur between 
the muscle fibers without any relation to vessels of noticeable size. 
Aschoff’s observations in regard to the location of these nodules were 
confirmed by Geipel, 2s Coombs , 27 Bracht and Wachter , 29 Takayasu , 30 
Fraenkel , 23 Huzella , 31 Thalhimer and Rothschild , 20 Swift 7 and others. 
Huzella 31 suggested that the immediate proximity of the nodules to the 
blood vessels resulted from the resistance that the vessels offered to the 
extension of the nodule. Swift 7 noted that frequently the inflamma- 
tory reaction might extend entirely around the vessel or even push into 
the lumen. On studying serial sections, I commonly found the nodule 


26. Thalhimer, W., and Rothschild, M. A.: On the Significance of the Sub- 
miliary Myocardial Nodules of Aschoff in Rheumatic Fever, J. Exper Med 19: 
417. 1914. 


27. Coombs, C. : Myocardial Lesions of the Rheumatic Infection, Brit M T 
2:1513, 1907. 

28. Gcipel, P.: Untersuchungen fiber rheumatische Myokarditis, Deutsches 
Arch. f. klin. Med. 85:75, 1905-190 6. 

29. Bracht, E., and Wachter, A.: Beitrag zur Aetiologie und pathologischen 
Anatomic der Myocarditis rheumatica, Deutsches Arch. f. klin. Med. 96:493, 1909. 

off I akayasu. R. : Zur Kenntnis der Sogenannten Endarteritis infectiosa und 
der knotchenbildung bei rhcumatischer maligner Endokarditis, Deutsches Arch 
t. khu. Med. 95:270, 1909. 
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surrounding the vessels, especially the smaller ones. In reality, such a 
condition is an arteritis and corresponds closely to the arteritis observed 
in the subcutaneous nodules by Cavafy 0 and the arteritis referred to by 
Klotz 19 and by Pappenheimer and von Glahn. 20 The frequency of this 
perivascular arrangement of the rheumatic inflammation suggests that 
the early nodule begins in the small vessels even when the nodule is 
found in the adventitia of the larger vessels. 

The nodule, as first described by Aschoff, 13 was roset or fan-shaped. 
There was a tendency for it to become elongated and irregular and to 
extend out between the muscle fibers. As seen by Geipel, 28 the nodules 
were round, oval or fusiform bodies. In cross-section, they were round 
or oval. In some of our cases, the nodules confined themselves mainly to 
the adventitia of the vessels and took on a roset or spindle shape, 

while in other cases the nodules occurred chiefly in the interstitial 

tissues away from the larger blood vessels and were fusiform in 
outline or extended extensively and irregularly throughout interstitial 
areas of the heart. The inflammation, instead of being arranged 
in a nodular form, sometimes was so extensive as to appear 

as a diffuse interstitial myocarditis. This condition was noted by 

Watjen 32 and Freund. 33 A diffuse myocarditis was also present in one 
of the cases described by Geipel. 28 

In my material, marked variations were noted in the size of the 
nodules. They sometimes consisted of but a few cells near or surround- 
ing blood vessels, and sometimes they were large enough to 
extend entirely across a section more than a centimeter in width. 
This I have found in different cases. Nodules were reported by 
Geipel 28 1 mm. in length. Fahr 15 described them as 0.8 mm. in 
diameter. MacCallum 24 was able to see them with the naked eye. It 
is evident that the nodules are not of uniform size and that they may 
vary from a few cells to rosets. fusiform bodies or a diffuse myocar- 
ditis. 

I found that the number of nodules varied greatly in different hearts 
and in different parts of the same heart. In some cases, several sections 
had to be examined to find a single nodule, while, in others, the nodules 
were so numerous that as many as ten could be seen in a single low 
power microscopic field. 

According to the literature, there is a decided variation in the micro- 
scopic structure of the nodules. The two chief zones described by 
Hirschsprung 5 and Frank 11 as occurring in the subcutaneous nodules, 

32. Watjen: Em besonderer Fall rheumatischer Myokarditis, Verliar.dl. d. 
deutsch. path. Gesellsch. 18:223, 1921. 

33. Freund, G. : Zur Kenntnis der acuten diffusen Myocarditis, Berk klin. 
Wchnschr. 35:1077, 1898. 



673 


CLAWSON— ASCHOFF NODULE 

are described as occurring also in the nodules in the heait, i.e., the 
central and the peripheral zones. The peripheral zone consists in gen- 
eral of a proliferative structure, surrounding the central zone, and an 
exudative structure, which, as a rule, lies external to the prolifeiative 
structure, but the proliferative and exudative cells may be intermixed. 
As seen by Aschoff , 13 the center of the nodule consisted of a poorly 
staining or stainless substance that appeared to be a necrotic mass of 
fused protoplasm. The central necrotic area appeared to him to arise 
later in the development of the nodule. Geipel 28 studied this necrotic 
center extensively. He described the hyalinized center as being present 
in most nodules and noticed that this necrotic material might contract 
and form a cavity in the center. Thalhimer and Rothschild 20 reported 
strands in the central mass, which they thought might be fibrin. Con- 
trary to Aschoff, Geipel 28 and Thorel 34 considered the center of the 
nodule as the earliest stage in its development. According to Pappen- 
heimer and von Glahn , 20 the large cells of the nodules occurred as a 
result of an injury to primary connective tissue. This is in agreement 
with Maximow’s 35 statement that the polyblasts could assume the forms 
of giant cells in the presence of foreign bodies. Takayasu, 3 ? in his 
study of the nodules, was not able to find the hyalinized necrotic center. 
The center was described by Coombs 27 as consisting of closely packed 
large cells. Swift 17 was of the opinion that necrosis was present 
in the centers of most nodules. In my material, studied in serial 
sections, many nodules showed the necrotic center, while others showed 
only the proliferative and exudative reactions. 

On the basis of the cellular content, two types of nodules are 
described : those consisting primarily of large mononuclear or multinu- 
.cleated cells, and those consisting, for the most part, of large and small 
lymphocytes, plasma cells, eosinophils and polymorphonuclear leuko- 
cytes. Various stages between these two extremes are seen. Occa- 
sionally, nodules contain chiefly polymorphonuclear leukocytes and 
become abscesses. In the description of the nodule, Aschoff 13 referred 
to the large cell type, and in the illustration in his textbook on pathology 
he 30 showed the lymphocytic type. He described the cellular zone 
of the nodule as consisting of large cells each with one or more 
nuclei, which might be notched or polymorphous. The multinucleated 
cells he called giant cells, but considered them different from the giant 
cells found in tuberculosis. They had the appearance of the multinu- 
cleated cells found in Hodgkin’s disease or of the cells in a sarcoma. 

34. Thorel, C.: Pathologie der Kreislauforgane, Ergebn. d. allg. Path u oath 
Anat. 14:315, 1910. ' * 

33. Maximow, A.: Mesenchymal Reactions, Arch. Path. 4:557 (Oct.) 1927. 

36. Aschoff, L. : Pathologische Anatomie 2:34, 1921. 
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He stated that the nodules were not composed entirely of the large cells, 
but had large and small lymphocytes in the periphery between the large 
cells, or, in some cases, forming an irregular zone of extension out into 
the connective tissue septums. In these cellular extensions of the 
nodules, separate large cells could be seen which showed transition forms 
of the various stages of the large cells. 

Both types of nodules were described. by Fraenkel . 23 His illustra- 
tions showed the nodules to be made up of fusiform bodies consisting 
almost entirely of more or less spindle-shaped large cells. lie described 
the cellular content of the periphery as being essentially the same as that 
seen by Aschoff. Geipel , 26 however, laid more stress on the presence 
of polymorphonuclear leukocytes. He found, in some cases, a rich 
mixture of these leukocytes. In one of his seven cases there were 
abscesses as well as Aschoff nodules scattered through the heart. He 
considered these due to a secondary invasion of staphylococci. In one 
case, Thalhimer and Rothschild 20 found, associated with the Aschoff 
bodies in the myocardium, other nodular areas of inflammation identical 
with those produced experimentally by Bracht and Wachter . 20 This 
association was interpreted as a rheumatic process with an added bacte- 
rial involvement. Such nodules arc essentially abscesses. In two of my 
cases, I found both Aschoff bodies and abscesses in the myocardium. 
The histories of these two cases follow: 

Case 1. — A white boy, aged 9, complained of joint pains, headache, vomiting 
and difficulty in breathing. Iiis right ankle was swollen and tender for three or 
four days. After three weeks, he complained of pain in the epigastrium and then 
in all the joints of the body. Four weeks prior to his admission to the hospital, 
he was compelled to sleep sitting up because of difficulty in breathing. 

Physical examination showed the tonsils enlarged and a definite pericardial rub. 
The blood showed 5,760,000 red cells per cubic millimeter and a hemoglobin con- 
tent of 61 per cent. The white cell count was 16,900. The temperature ranged 
from 99 to 100 F. 

The postmortem examination revealed marked edema extending from a point 
about the level of the umbilicus downward to the ankles. The face showed many 
purplish areas having the gross appearance of petechiae, particularly around the 
eyes. Several of these areas were present on the conjunctiva of the lower lid. 
The two layers of the pericardium were firmly adherent to each other by fibrinous 
adhesions that were beginning to organize. The heart weighed 16 5 Gm. It was 
dilated in both chambers. A large mural thrombus was present in the tip of the 
right ventricle and also in the right auricular appendage. The mitral leaflets 
showed numerous pinhead size pearly white nodules along the entire line of contact 
with the valves. In places, the nodules were present on the chordae tendineae. The 
aortic cusps had similar vegetations on the ventricular surfaces. Multiple small 
infarcts were found in the spleen, lungs and both kidneys. 

Microscopically, the structure of the nodules and the valves was characteristic 
of rheumatic valvulitis. On the free edges of the small vegetations, many gram- 
positive cocci were present, as seen in smears taken from the valve and also in 
microscopic sections stained by the Gram-Weigert method. On microscopic study 
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of the myocardium, Aschoff nodules were found, as well as typical abscesses, both 
often in the same microscopic field. In the abscesses, gram-positive cocci were 
seen. On the epicardium, cocci in large numbers were present as could be seen in 
sections stained for bacteria. 

Case 2. — A white man, aged 34, three weeks prior to his death became ill with 
an acute infection of the maxillary sinus. Ten days before death, he developed a 
multiple arthritis with a temperature of from 101 to 103 F. He became irrational 
and restless and died in coma. 

The necropsy showed, scattered over the trunk and the neck, numerous small 
vesicular and hemorrhagic areas. Subpleural petechial hemorrhages were seen 
over the surfaces of both lungs. The pericardial cavity contained a small amount 
of thin, cloudy fluid. Scattered over the heart were numerous subepicardial 
petechial hemorrhages. On the mitral valve along the line of closure were 
numerous small smooth nodules that, on microscopic examination, showed a typical 
rheumatic valvulitis." The heart muscle contained both Aschoff nodules and 
abscesses. In the abscesses, gram-positive cocci were seen. Streptococcus viridans 
in pure culture was grown from the spleen. 

The polymorphonuclear leukocytes in the nodules were noted 
by Bracht and Wachter , 29 who stated that many of the nodules 
resembled mildly enlarging abscesses. They believed that, in the early 
stage, the nodules were made up primarily of polymorphonuclear 
leukocytes and lymphocytes, which later disappeared and were replaced 
by the proliferative large cells. This conception agrees with what has 
been found in nodules produced experimentally in animals. Fraenkel 23 
also stressed the fact that the large cells were generally mixed with 
polymorphonuclear leukocytes and lymphocytes and that in many cases 
the lymphocytic content of the nodule markedly predominated. Illustra- 
tions of both types of nodules were given by MacCallum . 37 

It is apparent that there are many variations in the structure of the 
nodules in the heart, as well as in those in the subcutaneous tissues. 
These variations might be explained, as suggested by Frank 11 and 
Fahr , 15 as representing various stages in the development of the nodule. 
The part of the nodule sectioned, whether periphery or center, also has 
to be taken into account in interpreting the nodular structure. It would 
seem that Aschoff’s conception that the hyalinized necrotic center 
occurred in the later stage in the development of the nodule is the 
more likely, for otherwise this hyalinized center should be found in all 
nodules. This is found not to be the case when nodules are examined 
in serial sections. 

From the various descriptions, it appears that the periphery of the 
nodule, in most cases, consists of proliferative large cells, but in many 
cases, the lymphocytic element predominates. The polymorphonuclear 
leukocytic content appears to vary. From a study of the literature and 

37. MacCallum, W. G.: Textbook of Pathology, Philadelphia, W. B. Saunders 
Company, 1920, pp. 468 and 572. S 
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my fifty cases, one may come to the conclusion that the nodule may 
represent any stage from the active acute exudative stage (almost an 
abscess), which is less common, through the exudative lymphocytic 
stage to the almost pure proliferative condition, in which the large 
mononuclear and multinucleated cells are chiefly found. 

The origin of the cells in the nodule, especially the large mononu- 
clear and multinuclated cells, is of much interest. The large cells have 
come to be called the Aschoff cells regardless of whether they are 
found in the nodules or not. These cells, according to Aschoff, 13 had 
been described by Iiayem and Romberg. Aschoff, 13 in 1904, described 
the cells as arising from the “lymphocytoiden element” that occurred 
normally in the tissues surrounding blood vessels and in all inflamma- 
tory conditions. In a later discussion, he 30 considered these large cells 
to be of connective tissue origin. 

Geipel 28 was definite in his opinion in regard to the origin of these 
large proliferating cells. He found that the connective tissue cells 
became swollen and that the nuclei as well as the protoplasm divided. 
The cells became multinucleated apparently by cell division or by fusion 
and formed giant cells, which surrounded the old existing connective 
tissue cells. 

The appearance of these large cells suggested to Coombs 27 that they 
were the product of connective tissue proliferation in response to an 
irritant. In the opinion of Huzella, 31 they were composed of swollen 
connective tissue cells, which finally underwent degeneration. Sacks 3 ' 
apparently was convinced that they originated from the histiocytes, 
although he expressed some doubt concerning the source of these cells. 
The histiocytes, as shown by Maximow, 35 might originate either from 
the loose connective tissue cells at the point of injury or from any of 
the nongranular cells in the blood. 

The so-called Aschoff cells described by these authors appear to be 
the cells called polyblasts by Maximow, 35 who described them as small 
cells that looked like lymphocytes or as medium size cells that remind 
one of monocytes or as huge cell bodies with abundant cytoplasm. 
These polyblasts, he stated, could transform themselves into epithelioid 
cells of extremely varying aspect and in the presence of foreign bodies 
could fuse and produce multinucleated giant cells. The large cells in 
rheumatic infection were called wandering cells by MacCallum and by 
Thalhimer and Rothschild. 

The possibility that these large cells in rheumatic inflammation arose 
from muscle was suggested by Saigo, 39 Huzella 31 and Whitman and 

38. Sacks, B.: The Pathology of Rheumatic Fever, Am. Heart J. 1:750, 
1925-1926. 

39. Saigo, Y. : Dei Purkinjeschen Muskelfasern bei Erkrankung des Myocards, 
Beitr. z. path. Anat. u. allg. Path. 44:296, 1908. 
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Eastlake . 40 In the periphery of the cells in a case reported by Whitman 
and Eastlake, striae were found that suggested that at least some of the 
Aschoff cells were derived from muscle fibers. The pathogenesis of 
these cells was considered a proliferation of the nuclei following degen- 
eration, which might be brought about by the presence of minute infarcts. 
MacCallum 24 showed definitely that, in the auricles, these cells were not 
of muscular origin, since they could be found in regions in which muscle 
did not exist. These are evidently the cells that were called macrophages 
by Metchnikoff, clasmatocytes by Ranvier, resting wandering cells by 
Maximow 35 and adventitial cells by Marchand. All these might be 
included under the term histiocyte. This is the term used by Sacks 38 
for the primitive cell from which the Aschoff cell develops. In the 
opinion of Swift , 7 the large cells arose from the endothelium, but 
Maximow 35 was not able to demonstrate the development of poly- 
blasts from the endothelium of common blood vessels. It seems evident 
that, in the rheumatic inflammation, the polyblasts in their various forms 
are chiefly concerned. 

SPECIFICITY OF RHEUMATIC NODULES 

The rheumatic nodule in its various forms is generally believed to be 
a specific type of inflammatory reaction. While Aschoff 13 was not the 
first to describe the characteristic cell reaction in rheumatic inflamma- 
tion, he first emphasized the idea that the nodules might represent a 
specific type of reaction to the rheumatic virus. He studied the nodules 
in two cases of myocarditis associated with acute rheumatic fever and 
concluded that such nodules were specific for rheumatic infection. 
Geipel , 28 Coombs , 27 Fraenkel , 23 Bracht and Wachter , 29 Huzella , 31 Tal- 
himer and Rothschild 26 and others also decided that the nodules were 
specific for the rheumatic virus. While Fraenkel 23 considered the 
nodules a specific reaction to the rheumatic infection, he insisted that 
they were not found in the myocardium in all cases of rheumatic endo- 
carditis. Monkeberg 41 was not convinced concerning the specific rheu- 
matic etiology of the nodules. 

Among the different' reasons for the belief in the anatomic 
specificity of the nodules are the following: The nodules have dis- 
tinctive histologic characteristics. They are frequently encountered in* 
acute rheumatism ; they are infrequently found in other kinds of acute 
infectious diseases. Nodules similar morphologically and in staining 
characteristics have hot been produced experimentally. 

40. Whitman, R. C., and Eastlake, A. C.: Myocarditis: Histogenic Study of 
tne Type Cells of the Aschoff Body, Arch. Int. Med. 26:601 (Nov.) 1920. 

41. Monkeberg, J. G.: Herzschwache und plotzlicher Herztod als Folge von 
14:596 19lT ^ Atrioventrikulars - vstems - Ergebn. d. allg. Path. u. path. Anat. 
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Distinctive Pathologic Characteristics. — The reaction found in the 
rheumatic inflammatory lesion is exhibited mainly in the activity of the 
histiocytes. The same reaction may be seen in different degrees in any 
subacute or chronic inflammation. The rheumatic inflammation is not 
a constant type of reaction. There may be nodular and diffuse areas 
of proliferative inflammation or there may be varying degrees of exuda- 
tion. The lesion may closely simulate the abscess. Necrosis may be 
present or absent. The character of the reaction varies in different 
parts of the body. The reaction may be perivascular, it may involve 
all the layers of the vessels or it may occur without conspicuous rela- 
tionship to easily seen vessels. It appears that the inflammation in 
rheumatism is not necessarily distinctive and that the specificity of the 
histologic characteristics cannot be considered entirely confirmed. 

The Frequency of the Aschoff Nodule in Acute Rheumatic Endo- 
carditis. — It is interesting to consider the constancy with which the 
Aschoff nodules are found in the heart in cases of endocarditis with 
acute rheumatic fever. Aschoff 13 found them in both of the two cases 
of rheumatic endocarditis that he studied. The nodules were present 
in Geipel’s 28 seven cases. In the seven cases studied by Coombs 27 the 
nodules were present. In seventeen of the twenty cases of rheumatic 
endocarditis studied microscopically by Fraenkel, 23 nodules were present. 
Bracht and Wachter 29 observed them in three cases. Takayasu 30 saw 
Aschoff nodules in a case of what he called malignant rheumatic endo- 
carditis. Huzella 31 studied the myocardium in seven cases of acute 
rheumatic endocarditis, in all of which the Aschoff nodules were present. 
He also found them in the heart in two cases of chorea. In one case of 
rheumatic endocarditis and in two cases of chorea, Douglass 12 found 
nodules in the heart, which he considered the same as those described 
by Aschoff and Coombs. Thalhimer and Rothschild 20 examined the 
myocardium in three cases of acute rheumatic endocarditis and in three 
cases of chorea and found nodules in all. Tilph 12 found the nodules in 
one case. Whitman and Eastlake 40 also observed nodules in one case. 
To 1914, the aforementioned authors examined microscopically the 
myocardium in sixty cases of acute rheumatism or chorea and on this 
study based their belief in the specificity of the cellular reaction of the 
•nodules; for, in this series of sixty cases, rheumatic nodules were found 
in the myocardium in fifty-seven cases (95 per cent). 

Since 1914, larger series have been studied with a lower incidence 
of the nodules. In a study of the heart in fifty-six cases of acute 
rheumatic endocarditis, Libman 43 noted nodules in eighteen cases (32 

42. Douglass, M. : Rheumatic Nodules in the Myocardium, J. Path. & Bact. 
18:119, 1913. 

43. Libman, E. : Characterization of V arious Forms of Endocarditis, J. A. 
M. A. 80:813 (March 24) 1923. 
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percent). Thayer 44 examined twenty-four hearts. The nodules were 

present in twenty-one (87.5 per cent). In my series of fifty cases, 
the nodules were observed in thirty-one (61 per cent). These reports 
altogether represent 190 cases either of acute rheumatism or of chorea 
in which search was made for the Aschoff nodules in the myocardium. 
The nodules were present in 128 (67 per cent). The fact that the 
Aschoff bodies were absent in such a high percentage of cases of rheu- 
matic endocarditis coming to necropsy again suggests that what is 
called the Aschoff body in the heart may not necessarily be a specific 
lesion produced by a specific virus. 

. Aschoff Bodies in the Myocardium in Nonrheumatic Infectious Dis- 
eases . — In cases of typhoid fever, Romberg 45 observed the large type 
of cell in the interstitial tissues around the blood vessels in the 
heart. These cells appeared in all respects like those found in 
cases of acute rheumatic endocarditis by Aschoff and others, but the 
cells did not appear in nodules. In discussing Coomb’s 27 paper on 
rheumatic myocarditis, Beattie 40 stated that the large cells could be 
found in nonrheumatic inflammations. 

Fahr 15 reported finding proliferative nodular areas in the myocar- 
dium in cases of scarlet fever. These nodules had the char- 
acteristic location of the Aschoff bodies and the cellular reaction was 
typical in all respects, except that giant cells were absent. The differ- 
ence between these nodules and those in acute rheumatic fever seemed 
to Fahr to be quantitative and to be accounted for by the shorter dura- 
tion of the process in cases of scarlet fever. Schmorl 47 also found 
typical rheumatic nodules in the myocardium in a case of scarlet fever. 
In four of seven cases of scarlet fever, I found nodular areas of 
proliferation, simulating rheumatic nodules. 

In a case associated with pneumonia and possibly produced by the 
pneumococcus, Pappenheimer and von Glahn 20 found the Aschoff 
nodules in the myocardium. 

The reaction to the syphilitic virus is so similar to rheumatic inflam- 
mation that in many cases it is difficult to distinguish between them 
without the demonstration of the spirochetes in the lesions. In a 
thorough examination of the myocardium about the aortic ring in fifty 
cases of syphilitic aortitis, nodular proliferative areas comparable to 
Aschoff bodies were seen in eight (16 per cent). In some organs with 
tuberculous infection, the reaction is chiefly proliferative in character. 

44. Thayer, N. S. : Notes on Acute Rheumatic Diseases of the Heart Bull 
Johns Hopkins Hosp. 36:99, 1925. 

. F° m berg, E. : Ueber die Erkrankungen des Herzmuskels bei Typhus abdo- 
mmalis, Scharlach und Diphtheria, Deutsches Arch. f. klin. Med. 48:569 1891 

46. Beattie, J. M. : Discussion of Coomb’s paper (footnote 27). 

47. Schmorl: Discussion of Huzella’s paper (footnote 31). 
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The proliferative inflammation in the valves in cases of subacute 
bacterial endocarditis is like that found in the valves in acute rheumatic 
endocarditis, and the frequency of this similarity seems to be too con- 
stant for this inflammation to be considered a separate and distinct 
associated rheumatic inflammation. Typical nodular areas with giant 
cells are not infrequently seen in the valves in subacute bacterial endo- 
carditis. Aschoff nodules, when carefully sought, are commonly 
found in the myocardium in subacute bacterial endocarditis. In 
twenty-seven (45 per cent) of sixty cases of subacute bacterial endo- 
carditis. Aschoff nodules were found in varying numbers. Many of 
these were located in partially healed scars. Aschoff nodules or irregular 
proliferative inflammation or both were noted in 60 per cent of these 
sixty cases. Various combinations of exudation and proliferation were 
seen. It was difficult to determine whether some of these areas were 
abscesses or Aschoff nodules. In some cases, streptococci were found 
phagocytosed in the large macrophages. As in the valves, this fre- 
quency of the presence of the Aschoff bodies and diffuse proliferative 
inflammation is apparently too great for it to be considered a separate 
rheumatic infection associated with subacute bacterial endocarditis. 

In a case of endocarditis that was shown, by careful checking, to 
have been produced by the meningococcus. Roads 48 found nodular 
proliferative areas in the myocardium. 

The reaction noted in acute interstitial pneumonia is a proliferative 
one and, while not in the form of nodules, the cellular reaction resem- 
bles that found in the myocardium in acute rheumatic endocarditis. 
In the inflammation in erysipelas, the cellular reaction consists almost 
entirely of macrophages. It is worthy of note that the chief cellular 
reaction to the streptococci is proliferative. 

Nodular areas of proliferative inflammation comparable to Aschoff 
bodies apparently may occur in the myocardium in nonrheumatic infec- 
tious diseases, but it is evident that these nodules, except in subacute 
bacterial endocarditis, are not found nearly as frequently as the)' are 
in acute rheumatic fever. 


EXPERIMENTAL RHEUMATIC NODULES 

In 1909, Coombs, Miller and Kettle 49 injected into rabbits intra- 
venously streptococci recovered from the blood of patients with rheu- 
matic infection and produced arthritis, carditis and other lesions. 
Many of the lesions in the heart were nodular in arrangement and had a 

48. Roads, C. P. : Vegetative Endocarditis Due to the Meningococcus, Am. J. 
Path. 3:623, 1927. 

49. Coombs, C. ; Miller, R., and Kettle, E. H. : The Histology of Experimental 
Rheumatism, Lancet 2:1209, 1912. 
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reaction that was chiefly proliferative. Large cells were found in 
the nodules, which corresponded . morphologically with those found 
in rheumatic inflammation in man. They decided that the differences 
■existing between the experimental nodular infection and the infection 
in man could be accounted for by a difference in the mode of entry of 
the infectious agent in the two conditions. 

Bracht and Wachter 29 injected streptococci into two animals and 
found lesions in the myocardium consisting of muscle destruction 
with necrosis and exudation. They also noted some diffuse 
proliferation. . The necrotic areas with polymorphonuclear leukocytic 
exudation are called Bracht- Wachter bodies. Such bodies are not 
infrequently found in cases of subacute bacterial endocarditis. 

By injecting streptococci into rabbits Thalhimer and Rothschild 50 
also produced experimental lesions in the myocardium, which corre- 
sponded in character to those of Bracht and Wachter. Thalhimer and 
Rothschild stated that the organisms were not found in the lesions and 
suggested that the injury and reaction were produced by toxins and not 
by the bacteria themselves. They considered the lesions to be different 
from the Aschoff nodules and thought that the only similarity was the 
occurrence of the lesions in nodules. 

Lesions in the interstitial tissues of the heart were produced by 
Jackson 51 by injecting streptococci into rabbits. These nodular lesions 
were composed chiefly of large irregular mononuclear and multinu- 
cleated cells, which were not different from those found in the heart 
in cases of rheumatic infection. 

By injecting streptococci into the left ventricular cavity of rabbits, 
1 52 was able to produce nodular proliferative lesions in the myocardium 
in a high percentage of cases. Microscopically, these lesions .showed 
many multinucleated cells, the cytoplasm of which stained red with 
methyl-green-pyronin. 

In the myocardium of some of the rabbits into which streptococci had 
been injected, Belk, Jodzis and Fendrick 53 found nodular lesions that 
they considered similar to the lesions found in the heart in cases of 
acute rheumatic endocarditis. 

50. Thalhimer, W., and Rothschild, M. A. : Experimental Focalized Myocardial 
Lesions Produced by Streptococcus Mitis, J. Exper. Med. 19:429, 1914. 

51. Jackson, L. : Experimental "Rheumatic Myocarditis,” J Infec Dis 11 * 
243, 1912. 

52. Clawson, B. J.: Experimental Rheumatoid Myocarditis, Arch Path 2-799 
(Dec.) 1926. 

53. Belk, W. P.; Jodzis, F. J., and Fendrick, E.: Lesions of Rheumatic Fever 

Compared with Lesions Produced by Streptococcus Cardio-Arthritidis Arch Path 
45:812 (Nov.) 1928. ’ 
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Areas of proliferative inflammation, mostly perivascular, were 
observed by Small 54 in a papule developing at the site of an intra- 
dermal injection of a streptococcic vaccine 

In a relatively high percentage of rabbits into which had been 
injected intradermally and subcutaneously strains of streptococci, 1 55 
was able to produce small nodular proliferative lesions that were, in 
most cases, entirely similar, in the character of the cellular reaction, to 
the subcutaneous nodules found in rheumatic inflammation in man. 

It is evident that lesions closely simulating those found in the heart 
and subcutaneous tissues in cases of rheumatic inflammation in man 
can be produced experimentally in rabbits by the injection of strep- 
tococci. 

COMMENT 

The rheumatic nodule is usually a fairly well localized area of inflam- 
mation, which has a more or less general distribution, but which is 
particularly prominent in the heart and subcutaneous tissues. It is not 
infrequently found in the joints, tendons, galea aponeurotica, dia- 
phragm, tongue and other muscles, arteries, tonsils, etc. In the heart 
the most common location is the left ventricle, especially at its base and 
apex; but the right ventricle and auricles may also be involved. The 
reaction in the valves is similar to the reaction in the ventricles, but 
tends to be more diffuse. 

The shape of the rheumatic nodule shows a great variation. There 
may be a few cells partially or completely surrounding the small blood 
vessels. The nodule may take the form of a roset or become more or 
less fan-shaped or fusiform. It may extend out irregularly into the 
interstitial tissues between muscle fibers and become greatly elongated, 
or, at times, the inflammation may be so extensive as to form a diffuse 
myocarditis. The tendency to form well defined nodules is greatest in 
the heart and subcutaneous tissues, but even in these locations diffuse 
and irregular involvement is not infrequent. 

There is no regularity of size. The nodule may be composed of a 
few cells or it may be large enough to be seen with the naked eye. The 
number of nodules also varies from only one in many sections to so 
many as almost to replace other structures entirely. 

Frequently, but not always, the nodule is made up of two zones, i.e.. 
a central area and a peripheral area. The central zone is composed 
mostly of necrotic material intermixed with what appears to be fibrin. 
This central necrotic area is not present in all nodules, as may be ascer- 
tained by a study of nodules in serial sections. This suggests that the 

54. Small, J. C. : Rheumatic Fever, Am. J. M. Sc. 175:650, 1928. 

55. Clawson, B. J. : Experimental Subcutaneous Rheumatic Nodules, Am. J. 
Path. 4:565, 1928. 
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central necrosis occurs as a later development in the pathogenesis of 
the nodule. The peripheral zone and the nodules without necrotic 
centers are composed, for the most part, of large, irregular or small 
cells containing, one or more vesicular nuclei. The cytoplasm of these 
cells tends to' be basophilic. The cells are commonly called the Aschoff 
cells. Mixed in with the so-called Aschoff cells may generally be found 
lymphocytes, plasma cells, eosinophils and from a few to many poly- 
morphonuclear leukocytes. The polymorphonuclear leukocytes may be 
so numerous as to cause the nodule to simulate closely an abscess and, 
in some cases, there are typical abscesses in the same myocardium with 
the Aschoff bodies. There appear to be three extremes in the structure 
of the nodule: the proliferative nodule, composed chiefly of large, 
irregular, vesicular, mononuclear and multinucleated calls ; the lympho- 
cytic nodule, made up mostly of lymphocytes, and the polymorphonuclear 
leukocytic nodule, or abscess. In frequency, these seem to occur in 
the order given. All intermediate stages between these extremes are 
commonly seen. This cellular reaction occurring in the nodules appears 
to be the same as that seen in the joints and other parts of the body. 
Necrosis is more common in the nodule than in the diffuse inflamma- 
tion. The greater tendency for the inflammation in the heart and the 
subcutaneous tissues to occur as nodules may possibly be accounted for 
by the structure of the ground substance in which the nodules occur. 

Two theories have been given concerning the origin of the large, 
irregular, vesicular, mononuclear and multinucleated so-called Aschoff 
cells. A myogenic origin has been suggested. This theory seems to 
have little foundation. The second theory is that the Aschoff cells arise 
from existing connective tissue cells or the histiocytes, whatever their 
origin may be. A study of the literature and of my material makes an 
origin according to the second theory seem evident. At least some of 
the Aschoff cells arise from existing fixed and fully developed connec- 
tive tissue cells. The Aschoff cell is probably not a specific type of cell 
called out by the rheumatic virus, but is the same as the polyblast found 
in any other- form of poliferative inflammation. 

While the typical nodular area of inflammation is found more com- 
monly associated with acute rheumatic fever than with any other infec- 
tious process, it is doubtful whether it should be looked on as a specific 
anatomic lesion in the sense that the tuberculous or the syphilitic 
lesion is. The nodules cannot be said to have distinctive histologic 
characteristics. They aie localized areas of proliferative and exudative 
inflammation, often with central areas of necrosis and with serous and 
fibrillar exudation. They show a decided variation in structure from 
a few cells to a diffuse inflammation and a marked variation in the kinds 
and number of cells composing them. The nodules are not present in 
all cases of rheumatic fever. They are frequently found in cases of 
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subacute bacterial endocarditis, a disease that is known to be produced 
by streptococci. Nodules, apparently typical Aschoff bodies, are at 
times found in nonrheumatic infections, as, for example, scarlet fever 
and syphilis. 

The fact that experimental proliferative areas of inflammation so 
similar to the rheumatic nodules in rheumatic fever in man have been 
repeatedly produced in the heart, the subcutaneous tissues and the 
arteries by the injection of streptococci also suggests some objection 
to the belief that the Aschoff nodule represents a specific lesion pro- 
duced by an unknown virus. 

In conclusion, it may be said that the rheumatic nodulq, called the 
Aschoff body when seen in the myocardium, is a small, fairly well 
localized area of inflammation, mostly proliferative, but at times chiefly 
or entirely exudative. The proliferative part of the nodule is com- 
posed of mononuclear and multinucleated cells, which vary in size, in 
shape and in the degree to which their cytoplasm takes the basic stain. 
The nuclei of these cells, as a rule, are vesicular in character. The 
cells appear to be modified polyblasts. The exudate consists mainly of 
lymphocytes, eosinophils and a varying number of polymorphonuclear 
leukocytes. An association of the proliferative and exudative reactions 
in varying degrees and combinations is commonly observed, and at times 
the nodule may closely simulate the abscess. 

SUMMARY 

The rheumatic nodule is most prominent in the heart and the sub- 
cutaneous tissues, but a similar nodular or diffuse inflammatory reac- 
tin is not infrequently found in the joints, the tendons, the galea 
aponeurotica, the diaphragm, the tongue and other muscles, the arteries, 
the heart valves in endocarditis and the tonsils. 

The nodule may consist of but few cells surrounding small vessels ; 
it may have a roset, fan or fusiform shape, or it may become irregular 
and so extensive as to form a diffuse interstitial myocarditis. 

Often, but not always, the rheumatic nodule has a peripheral zone 
of proliferative or exudative cells and a central zone of necrosis. The 
cellular content consists of large mononuclear and multinucleated cells, 
lymphocytes, plasma cells, eosinophils and, in many cases, from a few 
to so many polymorphonuclear leukocytes that the nodule resembles an 
abscess. The large so-called Aschoff cells appear to have their origin 
from the histiocytes and to be but various forms of polyblasts. 

The type of inflammation found in the rheumatic nodule in man 
cannot be said to be characteristic. In a relatively high percentage of 
cases of acute rheumatic endocarditis, the Aschoff nodules are not 
found in the myocardium. They are not infrequently found in the heart 
in cases of nonrheumatic infectious diseases. Nodular areas with a 
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cellular content similar morphologically and similar in staining char- 
acteristics have frequently been produced experimentally in rabbits by 
the injection of streptococci. 

The rheumatic nodule appears to be a fairly well localized area of 
inflammation, mostly proliferative in character,' but at times chiefly 
exudative. 

■ It is doubtful whether the Aschoff nodule should definitely be con- 
sidered a specific lesion resulting from a specific rheumatic virus. 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths. — 
Janies C. Small, director of the laboratories of the Philadelphia General Hospital, 
has resigned to engage in the private practice of medicine. 

The Prince of Monaco Prize of the Academy of Medicine in Paris has been 
awarded to A. Borrell, director of the Institut d’Hygiene in Strasbourg, for his 
work on the etiology of cancer. 

Jean R. Oliver, professor of pathology, Stanford University, has been appointed 
to the chair of pathology in Long Island Hospital Medical College, succeeding 
Archibald Murray. 

Isabel H. Perry and Adelbert M. Moody have been appointed instructors in 
pathology in the medical school of the University of California ; Zera E. Bolin has 
been promoted to assistant professor. 

Esmond R. Long, professor of pathology. University of Chicago, has been 
appointed editor of the Journal of Outdoor Life, published by the National Tuber- 
culosis Association. 

Edward Francis of the Hygienic Laboratory of U. S. Public Health Service 
has been awarded the degree of Doctor of Laws by Miami University, Oxford Ohio. 

Walter T. Harrison, U. S. Public Health Service, is the fifth member of the 
staff of the Hygienic Laboratory to suffer an attack of undulant fever contracted 
in the course of work with Bacillus mclitcnsis. 

Lawrence Parsons has been appointed instructor and Joseph C. Vintez demon- 
strator in pathology in the University of Southern California. 

A chair of public health and hygiene has been established in the University of 
Virginia, and Kenneth F. Marcy of the U. S. Public Health Service has been 
appointed the first incumbent. 

Claribel Cone, Baltimore, at one time professor of pathology in the Woman’s 
Medical College, Baltimore, and well known art connoisseur, has died. 

The death is reported of Benjamin Meade Bolton, pathologist to St. Joseph’s 
Hospital, Paterson, N. J., at the age of 72. Dr. Bolton was formerly professor of 
pathology and bacteriology at the University of Missouri and at the St. Louis 
University. 

F. Klopstock has been appointed chief of the division of immunochemistry of 
Kaiser Wilhelm-Institut fiir Biochemie in Berlin-Dahlem, Germany. 

It is reported that Pierre Marie of the Pasteur Institute in Paris has died at 
the age of 38 from botulism accidentally acquired while working on the botulinus 
toxin. 

William G. Hibbs has resigned as pathologist to the Norwegian-American Hos- 
pital in Chicago, and Hamilton R. Fishback has been designated to fill the vacancy. 

Committee of U. S. Senate on Cancer Research. — Senator Wesley Jones, 
chairman of the Senate Commerce Committee and its subcommittee on cancer, has 
mailed to a number of scientists copies of a hitherto unpublished report by a 
conference on cancer called by the Public Health Service in April, 192S. In this 
report it is suggested that the Public Health Service could carry on research on 
cancer along four lines: statistics, occupational cancer, general biochemistry of 
the cell and radiation. This report will be discussed at hearings of the cancer 
subcommittee of the senate which are to be held in order to determine whether the 
federal government should make special provisions for work on cancer. 

Grants-in-Aid Fund of the National Research Council. — The Rockefeller 
Foundation has made available a limited fund from which the National Research 
Council can make grants-in-aid of comparatively small amounts to support the 
research of individual American investigators and of special projects of restricted 
extent. 
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This fund will be administered by the council in much the same way that its 
funds for fellowships are now administered. A special committee has been estab- 
lished, composed of the chairman, the treasurer, the permanent secretary and the 
chairmen of the seven divisions of science and technology of the council. The 
committee will hold occasional meetings, beginning approximately October 1, to 
consider and pass on applications. Such applications should not be for fellowships, 
honoraria or publication costs, but may include field expenses. They should be 
made well in advance of the time of the intended use of the funds and should 
include detailed information as to the special qualifications of the applicant to 
pursue the investigations for which financial assistance is asked, and a statement 
of other support received or expected. The committee hopes that the universities 
and other interested organizations will cooperate with it in the proposed modest 
assistance of worthy research workers. 

Correspondence should be addressed to the Secretary, National Research 
Council, Washington, D. C. 



Obituary 


PAUL A. LEWIS, M.D. 

1879-1929 

Paul A. Lewis was born in Chicago, and took his medical degree at 
the University of Pennsylvania in 1904. While a medical student, he did 
advanced work in bacteriology and pathology. Oil graduation, he 
became resident in pathology at the Boston City Hospital and then 
assistant in the Massachusetts State antitoxin laboratory. In the years 
from 1906 to 1908, he was Austin teaching fellow in pathology at Har- 
vard Medical School. During the next two years, he was assistant in 
pathology at the Rockefeller Institute in New York. He went from 
there to Philadelphia as director of the laboratory of the Henry Phipps 
Institute, later becoming also professor of experimental pathology in the 
University of Pennsylvania. In 1923, he became connected again with 
the Rockefeller Institute, this time as associate member attached to the 
department of animal pathology at Princeton. N. J., where he remained 
until his death. Dr. Lewis made important contributions to pathology, 
especially in the experimental field. With John Auer, he showed that acute 
anaphylactic death in the guinea-pig is caused by asphyxia from muscular 
spasm of the bronchioles. Working with Simon Flexncr, he found that 
experimental poliomyelitis was inoculable from monkey to monkey 
indefinite!)’ and caused by a filter-passing virus. At the Phipps Insti- 
tute, he studied tuberculosis and made experiments with pure-line strains 
of guinea-pigs, on hereditary factors in the resistance to tuberculous 
infection. These illustrations of his work indicate his achievements as 
investigator. His interest in pathogenic viruses led him to volunteer 
for work on the yellow fever virus in Brazil and there he died an 
untimely death from yellow fever. 
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The reproduction of photomicrographs in this journal is limited by 
the available space on the page. 

The column width is 4*4 inches. All cuts have a % inch shoulder 
on each side to permit of the metal being fastened to the wood block; 
hence, if consistent with the material to be shown, illustrations are 
reduced to column width — that is, to 4 inches. Larger cuts not only 
cost more but necessitate additional expense in arranging makeup. 
When necessary or especially desirable, larger reproductions can be 
produced, but only in very exceptional instances are cuts made more than 
5*4 inches wide. 

When photomicrographs more than 5}4 inches wide are submitted, 
authors should decide whether they prefer to have only the significant 
portion of the illustration reproduced full size or to have the entire 
picture shown with reduction. Notation of the choice should accom- 
pany the manuscript; in case choice is not indicated, manuscript editors 
will use their own judgment as to the procedure to be followed. 
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Experimental Pathology and Pathologic Physiology 

Pain Due to Temporary Occlusion of the Coronary Arteries in Dogs. 
J. Frank Pearey, Walter S. Priest and C. M. Van Allen, Am. Heart J. 
4:390, 1929. 

A method is described by which the coronary arteries in dogs may be occluded 
•after the animals have recovered from the anesthesia of the preparatory operation. 
Sudden occlusion produced acute severe pain in dogs, the pain being continuous 
during the time of occlusion and ceasing immediately with the cessation of occlusion. 
The responses were due to real pain and not to cardiocirculatory' failure or asphyxia. , 

Pearl M. Zeek. 


Production of Partial Liver Insufficiency in Rabbits. Philip D. 

McMaster and D. R. Drury, J. Exper. pled, 49:745, 1929. 

A rapid and simple method is described for the production of marked liver 
insufficiency in rabbits. The necessary operation can be carried out by an unassisted 
operator in a few minutes. The method should further the study of the physiology 
of the liver. The changes as concerns blood sugar, urea formation and uric acid 
metabolism would appear to be the same in the rabbit with hepatic insufficiency 
as in the dog. Authors’ Summary. 

Total Surgical Removal of the Liver in Rabbits. D. R. Drury, J. Exper. 

Med. 49:759, 1929. 

A technic is described for the total removal of the liver of the rabbit without 
resultant circulatory difficulties. The method requires a preliminary operation 
to induce a development of portal and caval collaterals. Rabbits deprived of the 
liver in this manner, if given dextrose, live for varying periods up to forty hours. 
Before death, thej r show the same disturbances as do hepatectomized dogs. They 
die early of hypoglycemia, unless provided with sugar. 

Relation of the Liver to Fat Metabolism. D. R. Drury and Philip D. 

McMaster, J. Exper. Med. 49:765, 1929. 

Fat combustion is carried on adequately in rabbits deprived of the liver or 
brought into a condition of extreme liver insufficiency. Even twenty-four hours 
after hepatectomy, fat combustion goes on as well as in the normal animal. Evi- 
dently, the liver plays no essential part in the breaking down of fat. 

Authors’ Summary. 


Biometry of Calcium, Inorganic Phosphorus, Cholesterol and Lipoid 
Phosphorus in the Blood of Rabbits. Alvin R. Harnes, J. Exper. 
Med. 49:859, 1929. 


Experiments are reported in which it was shown that the calcium, inorganic 
phosphorus, cholesterol and lecithin in the blood of normal rabbits were influenced 
by four types of light environment. The results of the .experiments seem to 
warrant the following conclusions : Animals exposed to the ultraviolet light for 
a brief period each day give results that are diametrically opposite to those given 
by animals living in total darkness. The results obtained in animals exposed to the 
Cooper Hewitt light and in those living in the open laboratory are somewhat 
similar, but occupy a position between those obtained with an environment of 
darkness and with one of ultraviolet light. Animals do not immediately develop 
the characteristic effects of a particular environmental condition, but pass through 
a period of accommodation, which varies somewhat with different environmental 

conditions. A , „ 

Author s Summary. 
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The Blood in Obstruction of the Cardiac End of the Stomach and 
After Closed-Loop Obstruction of the Jejunum. Russell L. Haden 
and Thomas G. Orr, J. Exper. Med. 49:945 and 955, 1929. 

The blood and the urine of the dog with experimental dehydration have been 
compared with the blood and the urine of the dog with obstruction of the cardiac 
end of the stomach. The average duration of life is slightly longer with dehydra- 
tion than with obstruction. .The urine output per kilogram of body weight is 
almost twice as great with dehydration as with obstruction. The increase in non- 
protein nitrogen and urea nitrogen is much the same in the two conditions, although 
somewhat more marked with obstruction. The chlorides of the blood are markedly 
increased with dehydration and slightly decreased with obstruction. The increase 
in fibrinogen and total protein is twice as great with obstruction as with dehydra- 
tion. These observations indicate that there must be some factor or factors in 
addition to dehydration producing the toxemia of cardiac obstruction. The 
chemical observations in the blood of six dogs each with an obstruction of the 
upper part of the jejunum resulting from dosed loops are reported. The duration 
of life in dogs with closed loops is less than in those with simple obstruction. All 
animals show a marked rise in nonprotein nitrogen and urea nitrogen, and a fall 
in chlorides. Usually the carbon dioxide combining power of the plasma is 
increased. The observations in closed-loop obstruction are essentially the same 
as in simple intestinal obstruction. Authors’ Summary. 


Physiology and Pathology of Resorption of Crystalloids from the 
Pleural Cavity. J. F. Brodsky, Ztschr. f, d. ges. exper. Med. 61:24, 1928. 

Potassium ferrocyanide is rapidly resorbed from the pleural cavity of the dog 
and may be demonstrated in the urine within from five to nine minutes after intra- 
pleural injection. The pathways of resorption were studied by the intravenous 
injection of formaldehyde containing Fe 2 Clo, which forms a blue precipitate (Berlin 
blue) with potassium ferrocyanide. The pleural surfaces were deeply stained, but 
no Berlin blue was found in the lung tissue proper, showing that resorption from 
the pleura of potassium ferrocyanide is not accomplished by the blood or lymph 
channels of the lung. Under physiologic conditions, crystalloids are resorbed by 
the lymph channels of the mediastinum, which may be regarded as the important 
drainage system of the pleural cavities. When the lymph channels of the medi- 
astinum are inadequate, resorption may also take place through the lymphatics 
of the diaphragm, the pericardium, the visceral pleura and, rarely, the parietal 
pleural. 

Balduin Lucre. 


Experimental Amyloidosis. F. R. Reuter, Ztschr. f. d ges exper Med 
61:347, 1928. 

It has been claimed (by Domagk, Jacobs) that amyloid may be experimentally 
produced within a few minutes after injection of various micro-organisms. Reuter 
repeated Domagk’s experiments, using a series of eighty mice, with negative 
results. One series of animals received a single intravenous injection of living 
S taphylococcus aureus. Other series received repeated intravenous or intraperi- 
toneal injections of Staphylococcus aureus killed by heat ; after sensitization, they 
received an intravenous injection of living Staphylococcus. The animals were 
killed within a few minutes after the injection. No substance resembling amyloid 
was found. 

Balduin Lucre. 


G. Schlomka, Ztschr. 


Effects of External Chilling on Renal Function. 
f. d. ges. exper. Med. 61:405, 1928. 

The experiments were conducted on thirty-seven practically healthy boys and 
men between the ages o. 12 and 30 years. Each was given, J drink, from 50 ”o 
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75 cc. of tap-water every ten minutes. The bladder was emptied even' half hour. 
Two or three hours after the beginning of the experiment, venous stasis was 


induced in the legs by a rubber tourniquet, and the legs were then immersed in 
iced water, having a mean temperature of 2.5 C., for an average of sixteen minutes. 
In three fourths of the subjects, the amount of urine decreased about 30 per cent, 
while its concentration increased. In the urine of about one third of the patients, 
definite traces of albumin appeared temporarily. Generally, these “chilling reac- 
tions” took place after and not during the exposure. Without venous stasis, 


peripheral chilling had little effect on renal function. 


Balduin Lucke. 


Is Edema the Result of Capillary Secretion? G. von Farkas, Ztschr. 
f. d. ges. exper. Med. 62:35, 1928. 

The venous pressure and the osmotic pressure of the blood colloids were 
determined in a number of edematous, as well as nonedematous, patients. It was 
found that increase of the venous pressure or decrease of the osmotic pressure 
of the blood proteins was generally associated with edema. Farkas concludes 
that cardiac edema is generally produced through a rise in venous pressure, while 
nephritic (the abstractor believes that this should read nephrotic) edema and 
cachectic edema are the result of lowered osmotic pressure of the blood colloids. 
This stud}' emphasizes that disease of the capillary walls is not a primary requisite 
in the formation of edema. Balduin Lucke. 


Reticulo-Endotiielial System and Carbohydrate Metabolism. F. Venulet, 
Ztschr. f. d. ges. exper. Med. 63:720, 1928. 

Blockage of the reticulo-endothelial system of dogs by means of a colloidal 
silver preparation (2 per cent collargol solution) leads to a marked hyperglycemia, 
which continues for several hours. Removal of the spleen, which corresponds 
to a partial blocking of the reticulo-endothelial system, likewise calls forth hyper- 
glycemia ; blockage of splenectomized animals increases the hyperglycemia only to 
an unimportant degree. After blockage there takes place a pronounced depletion 
of glycogen in the liver. The hyperglycemia induced by blockage of the reticulo- 
endothelial system is diminished in direct ratio to the reductions of the glycogen 
storage through starvation, epinephrine or phlorhizin. The degree of the glycogen 
storage, therefore, determines the magnitude of the induced hyperglycemia. In 
dogs treated with insulin prior to the blockage of the reticulo-endothelial system, 
no hyperglycemia occurs ; removal of the thyroid likewise prevents a rise in level 
of blood sugar. However, if thyroidectomized dogs are fed with thyroid extract, 
a well marked hyperglycemia follows blockage. The hyperglycemia induced by 
blockage is associated with an increase of blood calcium and a decrease of potas- 
sium; there occurs a simultaneous lowering of the blood alkali reserve. The 
vegetative nervous system plays a role in blockage hyperglycemia. 

Balduin Lucre. 


Absorption Ability (Phagocytic Ability) of the Surviving Liver. E. J. 

Sterkin, Ztschr. f. d. ges. exper. Med. 63:775, 1928. 

The purpose of the experiments was to determine whether the reticulo- 
endothelial system preserves its phagocytic ability in surviving organs. The 
animals (dogs) were killed by exsanguination without previous narcosis. The 
liver (and in some experiments, the spleen) was removed, cannulas were tied 
into the afferent and efferent vessels and the organ was then perfused with a 
colloidal silver preparation. The amount of silver was estimated in the perfusate 
by colorimetric, as well as by analytic, methods. 


The distribution of the retained silver was determined by histologic examina- 
tion. It was found that most of the silver was precipitated on the vessel walls, 
and little was ingested by the Kupffer cells. From this, the author concluded that 
the phagocytic ability of the surviving liver differs from that of the organ in the 


living animal. 


Balduin Lucre. 
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Pathologic Anatomy 

Traumatic Necrosis of the Subcutaneous Fat of the New-Born Infant. 
Leon De Vel, Am. J. Dis. Child. 37:112, 1929. 

A case of traumatic necrosis of the subcutaneous fat of the new-born infant is 
presented, with clinical and histologic observations. The symptomatology, pathol- 
ogy and etiology of the condition are reviewed. Author’s Summary. 

The Decidual Reaction in Extra-Uterine Pregnancy. B. S. Inline, 
Am. J. Obst. & Gynec. 17:43, 1929. 

From a study of seventy-four cases, Kline found evidences supporting the belief 
that a decidual reaction of a greater or less extent occurs at the site of implantation. 
The termination of tubal pregnancy by hemorrhage depends on the inability of the 
scant decidua present to prevent invasion of the troplioblast into the blood vessels. 
The decidual tissue at the site of implantation persists only as long as the chorionic 
villi are intact ; but that present elsewhere, such as in other portions of the tube and 
lining the uterus, though not constantly present, may persist after involution of the 
local decidual tissue has taken place. A j Rqbak. 


Relation of Ectopic Gestation to the Associated Uterine Changes and 
Vaginal Bleeding. Samuel H. Geist and Morris R. Matus, Am. J. 
. Obst. & Gynec. 17:151, 1929. 

Geist and Matus studied thirty-nine cases of ectopic pregnancy in which the 
endometrial tissue was available for study. From this study uterine bleeding was 
found to be due to the following causes: (1) trauma, wherein the patient believing 
herself to have a normal pregnancy has attempted to induce abortion (two cases) ; 
(2) casting off of the uterine decidua which is associated with or preceded by 
bleeding and is initiated by the actual death of chorionic tissue, and (3) spotting, 
which was probably caused by uterine contractions initiated by efforts of the tube 
to expel its contents rather than death of the ovum. ^ j j£ OBAK 


Spindle Cell Sarcoma of the Kidney in Adults. H. L. Kretschmer and 
H. S. Randolph, Ann. Surg. 88:1033, 1928. 

The case is interesting because of its rarity. In 97,000 autopsies reported by 
Lubarscli only four instances were found. The case occurred in a man, aged 55, 
with a large tumor mass in the left kidney weighing 750 Gm., composed of closely 
packed spindle cells. A brief description of eleven cases from the literature is 
appended. 

N. Enzer. 

Adenocarcinoma of the Testis in the Adult. A. R. Stevens and J. 
Ewing, Ann. Surg. 88:1074, 1928. 

This is a report of a tumor removed from a man 51 years of age, which had 
a glandular structure due to the arrangement of the cells on a papillary stroma. 
The tumor grew slowly and metastasized slowly, and the authors hold that it 


should be differentiated from the embryonal carcinoma. 


N. Enzer. 


Mesenteric Injuries and Intestinal Viability. T. C. Bost Ann Sure- 
89:218, 1929. ’ ' 

This is a brief inquiry into the question as to how much intestine may be 
deprived of its circulation from the mesentery and yet survive. Case reports of 
three patients are recorded, in whom from 3 to 8 inches (from 7.6 to 20 3? cm 1 
of mesentery had been torn from the intestinal border. Also, in three "do^s fi 8 
ami 10 inches 05.24, 20.32 and 25.4 cm.) of mesentery were separated from the 
mtestme. The patients and the dogs recovered after the mesenteric vessels had 
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been tied; the border of the intestine resutured, and the omentum tacked around 
the loop. It remains unsettled as to how much vascular recover}' takes place 
through the omentum in these instances. The problem seems to have clinical 
significance. N . Enz£R 

Subcutaneous Rupture of the Stomach. O. Glassman, Ann. Surg. 89: 

247, 1929. 

The author has collected from the literature the reported cases of spontaneous 
and traumatic rupture. The latter he divides into those resulting from severe 
trauma and those resulting from moderate or slight trauma. A further group of 
spontaneous rupture seems to be related closely to those classified under slight 
trauma. The lacerations vary in size, and in the cases reported an explanation 
is not forthcoming. The combined effect of undue distention with acute local 
changes seems to obtain. In the instances of spontaneous rupture, the mechanical 
effect of acute distention seemed to be insufficient. Some local change, such as 
acute ulceration, would seem to be necessary. The article is valuable for its 
appended list of cases and excellent bibliography. 2 ^ jr NZrR 


Myoma of tiie Appendix. A. R. Koontz, Ann. Surg. 89:272, 1929. 

Fourteen cases of myoma of the appendix are tabulated, including the author’s. 
In this instance, the myoma was diffuse in the muscular coat. Enzer 


Primary Carcinoma of tiie Vermiform Appendix. J. Seeixger, Ann. 

Surg. 89:276, 1929. 

This review might better be entitled “Carcinoid of the Vermiform Appendix.” 
This term has been applied to the curious tumor of the appendix in preference 
to the author’s title, because it immediately distinguishes it as a nonmalignant 
one and probably of an entirely different fundamental nature. The author ascribes 
the first authentic description of this condition to Beeger in 1882. In 1926, about 
300 cases had been reported. The author adds thirty-four cases. 

N. Enzer. 


Diabetes Mellitus: A Study or One Hundred and Forty-Seven 
Autopsies. William F. Gibb, Jr., and Victor W. Logan, Arch. Int. Med. 
43:376, 1929. 


A study of 147 cases of diabetes mellitus in which autopsy was performed was 

made with particular reference to the pathologic structure of the pancreas and the 

clinical course of the disease. Interstitial pancreatitis was found in 123 cases, 79 

of which showed well advanced lesions. While this condition is more frequently 

present in older persons, it is often found in middle-aged persons. An explanation 

for this is offered in six cases showing acute inflammation of the interstitial tissue 

of the pancreas. A direct relation was found between the incidence of interstitial 

pancreatitis and lesions of the insular tissue (table 2). Tuberculous lesions in the 

pancreas were not found in any case. Lipomatosis of the pancreas is a late result 

of atrophy of the acinar tissue due to interstitial pancreatitis. Definite lesions 

of the islands of Langerhans were found in all but eleven of the cases studied. 

These lesions varied from difference in the staining reactions of the cells to fibrosis 

of the islands and hyaline degeneration. One case of calcified islands was seen. 

No relation was found between the type of cases in which gangrene was present 

and the degree of damage to the islands. The same is true of coma. An analysis 

of eleven cases without apparent damage to the islands showed that six patients 

did not have glycosuria when placed on a diet without insulin. It is hoped that 

a simple test may be devised to enable one to correlate the severity of the diabetic 

condition. Until this has been clone, it seems impossible to relate the clinical and 

pathologic observations in diabetes mellitus. . , 0 

Authors Summary. 



abstracts from current literature 


Coarctation or the Aorta: A Case of the Adult Type in / > Child Six 
Months of Age. A. M. Sala and I. Nachamie, Arch. Int. Med. 43.420, 


1929. 

Coarctation of the aorta may be either “infantile” or “adult.” The first term 
is applied to those cases presenting a diffuse narrowing of the fetal isthmus ; the 
second, to those presenting a relatively abrupt stricture, varying in degree, in the 
vicinity of the ligamentum arteriosum. A child, 6 months old, who was admitted 
with a bronchopneumonia of at least two days’ duration, died some hours after 
admission. The developmental and family history was negative, but the. infant 
had been ill with diphtheria and discharged from the hospital as cured eighteen 
days previous to second admission. No cardiac signs were elicited on examination 
because of the masking signs of bronchopneumonia. Autopsy revealed, in addition 
to an extensive bronchopneumonia, a localized necrosis of the left bronchus and a 
coarctation of the aorta of the “adult” type. This was accompanied by a patent 
foramen ovale, a moderate dilatation above and below the stricture and a moderate 
hypertrophy of the left side of the heart. Authors’ Summary. 


Alzheimer’s Disease. William Malamud and K. Lowenberg, Arch. Neurol. 

& Psychiat. 21:805, 1929. 

Alzheimer’s disease is considered a form of senility, or rather presenility, as it 
usually occurs in persons between the ages of 56 and 63. Malamud and Lowen- 
berg report two cases; one patient died at the age of 65 (date of onset four years 
previously), the other at the age of 23 (duration about nine years). The first case 
presented a rather typical picture: mental confusion; memory defect; asthenia 
with inability to work; apraxia; speech disturbances, especially in the form of 
logoclonia (repetition of words) ; extreme untidiness, and complete disorientation. 
In the second case, the symptoms were approximately the same but the speech 
disturbances were not described, though they were present. The authors them- 
selves doubt whether the second case should be classified as Alzheimer’s disease, 
especially in view of the very young age of the patient and the long remission — 
four years’ duration. However, the pathologic changes were alike in both cases — 
senile plaques practically all over the cortex, especially in the Ammon’s horn but 
absent, in the first case, in the occipital lobe; so-called Alzheimer’s fibrillary 
changes of the ganglion cells when stained with the method of Bielschowsky ; cell 
destruction in the putamen and marked changes in the choroid plexus (which they 
classify as primary vascular disease, thrombosis of the capillaries with secondary 
changes in the form of connective tissue hyalinization and proliferation, and general 
hyperplastic transformation of the entire organ). The tufts or their cells showed 
hardly any significant changes. Those that were present were considered by them 
secondary. In the second case no normal plexus tissue was present. Scarlet red 
or sudan III have been used only in case 1. In view of the observations in these 
two cases they are inclined to accept ICraepelin’s view that Alzheimer’s disease may 
be independent of the senile group and that it may occur at any age. 

G. B. Hassin. 


Unilateral Neurofibromatosis of the Cranial and Deep Cervical 
Nerves. George T. Pack, Arch. Neurol. & Psychiat. 21:919, 1929. 

A boy, aged 11, of average intelligence, had an overgrowth of the left side of 
the face, pain and partial blindness in the left eye and daily vertigo. At the age 
of 2 months a fixed enlargement of the left pupil appeared, and at the a<m of 
4 months the soft parts of the left side of the face became noticeably enlarged’ and 
progressed gradually during the next ten years. The neurologic examination 
revealed exophthalmos of the left eye, probably caused by a retrobulbar tumor and 
a mild kcratoglobus ; the left pupil was dilated and fixed; the retina (left?)\vas 
undergoing atrophy and the blood vessels were collapsed, except near the disk 
where they were engorged. The left side of the face was swollen and numerous 
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discrete, freely movable tumor masses were present in the left upper eyelid, left 
cheek and the left side of the neck, particularly on the posterior cervical triangle 
and along the anterior border of the sternocleidomastoid muscle. There was marked 
asymmetry; the thorax, scapula, pectoral muscles, leg and arm were much smaller 
on the left side than on the right. Roentgenogram of the skull revealed the left 
orbit to be smaller than the right and the left antrum “abnormal in size and loca- 
tion.” The examination of an excised nodule (from the neck) showed it to be 
rather avascular, surrounded by a capsule and pierced, as it were, by nerve 
fibers. The latter were dissociated by the intervening prolongations of the capsules. 
The major portion of the tumor consisted of fibroblasts, and most of the nerve 
fibers were deprived of their myelin. Some portions of the tumor mass exhibited 
mucoid degeneration. It was impossible to ascertain whether or not the connective 
tissue cells were neuroglia cells from the sheath of Schwann. In some areas, the 
cells were “in anastomotic chains.” The author comments on the possibility of the 
effect neurofibromatosis may have on the bones, that the bone changes observed 
in this patient might have been caused by neurofibromatosis. q g jj assin 


Syndrome of Tumor of Spinal Cord Due to Adenocarcinoma Mucosum 
of the Parotid Gland with General Metastasis. J. L. Garvey, Con- 
tributions to Medical Science Dedicated to A. S. Warthin, Ann Arbor, George 
Wahr, 1927, p. 661. 

Garvey records a case of primary adenocarcinoma mucosum of the parotid 
gland which gave the first evidence of metastasis eight years after operation on 
the primary neoplasm, when symptoms and signs of localized compression of the 
spinal cord appeared. Postmortem examination revealed extensive metastasis to 
the vertebrae, femora, calvarium, sternum, clavicle, lungs, liver, retroperitoneal 
lymph nodes and suprarenal glands. Walter M. Simpson. 

The Pituitary Adamantinoma. M. M. Peet, Contributions to Medical 
Science Dedicated to A. S. Warthin, Ann Arbor, George Wahr, 1927, p. 673. 

Peet describes two cases of adamantinoma of the pituitary region. One, a 
typical adamantinoma of craniopharyngeal duct origin, was primarily intrasellar, 
the tumor apparently having its origin in the extreme lower end of the infundibular 
stalk ; the other tumor, an adamantinocarcinoma, arose from the extreme upper 
end of the infundibulum. A typical Frohlich syndrome developed in the first case. 

Walter M. Simpson. 

Reactions of Thyroid to Infections Elsewhere in the Body. Warren 
H. Cole and Nathan A. Womack, J. A. M. A. 92:453, 1929. 

In septic and toxic processes there may be hyperplasia, loss of colloid, des- 
quamation and decrease in iodine in the thyroid. Experimental data also support 
the idea that the thyroid takes an active part in reactions due to infection and 
toxic action. 


Gaucher’s Splenomegaly. Nathan Rosenthal and B. S. Oppenheimer, 
J. A. M. A. 92:637, 1929. 

Roentgenographic changes in the bones in the course of Gaucher’s disease are 
not uncommon, and are of value in establishing the diagnosis. In six of our 
eight cases which were examined by the roentgen rays, characteristic bone changes 
were found. The commonest early change was a fusiform expansion of the lower 
third of the femurs. Gross skeletal changes, such as gibbus and pathologic frac- 
tures, are rare. We have observed only one well marked instance. Gaucher’s 
disease, Niemann-Pick’s disease and possibly the infantile form of amaurotic 
family idiocy (Tay-Sachs) are congenital, familial, constitutional disturbances of 
lipoid metabolism. Splenectomy in Gaucher’s disease cannot be considered a 
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curative measure. It may, however, be of value in relieving the anemia, the 
hemorrhagic diathesis or the burden to the patient of the spleen itself. 

Authors’ Summary. 

Calcification of the Vessels in Diabetes. L. B. Morrison and I. K. 

Bogan, J. A. M. A. 92:1424, 1929. 

Roentgenographic evidence of calcification of the vessels was present in the 
legs in 53 per cent of 324 diabetic patients varying in age from 2 to 81 years. 
In the third decade 6 per cent of the patients showed vascular calcification, and in 
the seventh decade 87 per cent. Twenty-one per cent showed advanced calcifica- 
tion. Advanced calcification was not found in patients under 40 years of age, 
although definite calcification was present in five cases. No case of gangrene was 
found in a patient under 40 years of age. Syphilis, dental infections and arthritis 
appear to play no part in the production of vascular calcification in this series. 
Seventeen per cent of patients without calcification (average age, 41 years) and 
49 per cent of those with calcification (average age., 59 years) have blood pressure 
over 150. Patients over 50 years of age with sclerosis are about twice as apt to 
have high blood pressure as those without calcification. Six, or 9 per cent, of 
the patients with diabetes of ten years’ duration did not show calcification. 

Authors’ Summary. 

Effect of Copper on the Liver. Frederick B. Flinn and William C. 

Von Glahn, J. Exper. Med. 49:5, 1929. 

Copper, or its compounds used, does not cause the deposition of pigment in 
the livers of rabbits, guinea-pigs or rats. Neither does it produce a cirrhosis in 
these animals. Spontaneous deposition of pigment occurs frequently in the livers 
of normal rabbits on the usual laboratory diet. The feeding of a diet of carrots 
exclusively will produce deposition of pigment in the livers of rabbits, in every 
way identical with that ascribed to copper. The pigment deposited in the livers 
of rabbits is probably of exogenous origin. Authors’ Summary. 

The Lymphatic Tissue. William EhPICH, J. Exper. Med. 49:347 and 361, 

1929. 

1. In Subcutaneous Infection with Staphylococci. — On subcutaneous infection of 

rabbits with staphylococci of low virulence there appears at the place of injection 
first a hemorrhagic purulent inflammation and later a localized purulence. In the 
regional lymph nodes there is lymphatic hyperplasia, and in the blood a lympho-' 
cytosis. In the regional lymph nodes there is first a regressive change of 
Flemming’s secondary nodules and of transmission forms. Then follows lymphatic 
hyperplasia, starting apparently from solid secondary nodules and progressing by 
way of pseudo-secondary nodules to a diffuse lymphoid hyperplasia. The increase 
of lymphocytes in the blood parallels this development. Only after the highest 
point of the lymphocytosis has been reached or passed are the first Flemming’s 
secondary nodules found, which thereafter increase in number and size while the 
number of lymphocytes in the blood falls, and reach their maximum development 
when the number of lymphocytes in the blood is again normal. Therefore, the 
original conception of Flemming that the site of formation of the lymphocytes of 
the blood is in Flemming’s secondary nodules, cannot be accepted. The lympho- 
cytes of the blood originate in the pseudo-secondary nodules as in embryonic life 
The mother cells of the lymphocytes would appear to be Marchand’s nroliferafi™ 
endothelial (reticular) cells. 1 a 

2. After Intravenous Injection of Killed Staphylococci.— In eighty-seven -rabbits 
some of which received intravenously at various intervals small doses of billed 
staphylococci and others large doses, the following observations were obtained 
There occurred a hyperplasia of lymph nodes, spleen and thymus, that is to sav' 
a status thymicolymphaticus. This phenomenon is explained as due to immediate 
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local irritation caused by bacteria and their products and by certain “toxins,” 
partly of exogenous, partly of endogenous, origin. The lymphocytosis which 
appeared was parallel in time and degree with the hyperplasia of the peripheral 
lymph nodes (axillao r , popliteal and cervical lymph nodes) and probably originated 
in the pseudo-secondary nodules of these nodes. There occurred intense 
mesenchymal reaction in the vascular connective tissue of the lungs, liver and 
spleen, and after large doses slighter reactions in the suprarenals, kidneys and heart. 
These reactions correspond with Oeller’s adventitial reactions and Siegmund’s 
intima proliferations. In the interstitial tissue of these organs as well as in the walls 
-of the minor vessels, proliferations of cells, partly of the type of lymphocytes and 
plasma cells, partly of that of histiocytes and reticulo-endothelial cells, appeared, 
which, after large doses, were mixed with many giant cells of Langerhans’ type. 
After small doses, lymphocytes and plasma cells predominated; after large doses, 
histiocytes and reticulo-endothelial cells. Because these reactions occurred imme- 


diately after the first injection, they can be regarded as primary reactions of the 


organism to bacteria and their products. 


Author’s Summary. 


ChroiVic Nephritis Induced in the Dog by Uranium Nitrate. William 
DeB. MacNider, J. Exper. Med. 49:387 and 411, 1929. 

1. Functional and Pathologic Study. — Uranium nitrate in the dog induces an 
epithelial injury to the kidney which is largely localized to the proximal con- 
voluted tubule epithelium. With the development of such structural changes in this 
tissue, functional alterations are induced in the glomeruli which later in the experi- 
ments are shown structurally by the formation of connective tissue in these units. 
The evidence of impaired renal function, other than the water elimination by 
the kidney, progressively increases as the epithelial injury becomes intensified. 
A certain number of dogs rendered acutely nephritic from uranium, after a variable 
period allowed for renal repair, returned to a complete functional normal. The 
commencement of such a restoration in function is coincident with the development 
of the process of epithelial repair in the injured tubular epithelium and at the 
same time with the development of histologic evidence of structural changes in the 
glomeruli. The ability of such animals to effect a restoration in normal renal 
function depended on the completeness and type of epithelial repair which develops 
and not with the degree to which connective tissue formation and obliteration of 
glomeruli have failed to develop. A final group of animals, after having developed 
acute nephritis, were unable to effect such changes of repair in the kidneys 
that a normal functional state could be established. These animals showed the 
anatomic characteristics and the functional expression, of a chronic nephritis. Such 
a failure to return to a state of functional normal has been associated in them with 
the regeneration in the proximal convoluted tubules of a predominant type of 
epithelium which is atypical for the tubules in this location and with the develop- 
ment of structural changes in the smaller arteries of the kidney and obliterative 
changes in the glomeruli. The study as a whole emphasizes the functional value 
of the proximal convoluted tubule epithelium during periods of acute renal func- 
tional depression, when such periods are recuperated from with the establishment 
of a state of normal renal function, and in conditions in which without a complete 
restoration of function a functional improvement has developed with the establish- 
ment of a chronic nephritis. 

2. Response of Kidney to Second Injection of Uranium Nitrate. — Uranium 
nitrate in the dog has a high degree of selective affinity as a nephrotoxic for the 
epithelium of the proximal convoluted tubules. The glomeruli participate in the 
injury and develop obliterative connective tissue changes as evidence of a pre- 
existing acute injury followed by repair. The repair to the degenerated tubular 
epithelium is accomplished by two processes. First, by a regeneration of convoluted 
tubule cells from such cells not too severely injured in this location. This type of 
regenerated epithelium has no resistance to uranium. Second, the regeneration may 
occur as an ingrowth of cells or as syncytial buds from cells in the terminal portion 
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of the proximal convoluted tubule or from the upper end of the descending limb of 
Henle’s loop. This type of regenerated epithelium which is entirely different 
cytolomcally from normal convoluted tubule epithelium is resistant to a second 
injury from uranium even when the amount of this nephrotoxic agent has been 
increased to double the amount of the initial injection. The kidney does not 
develop a local tissue immunity or resistance to uranium in the sense that cells of 
the same type once injured by it acquire as a result of the injury a resistance. The 
resistance and apparent but not real immunity is due to another type of cell with 
resistance having been substituted for a cell with but little resistance. This fact may 
be looked on as constituting part of a defense mechanism in the kidney and may in 
part explain the long duration of certain types of chronic nephritic processes. The 
functional studies which have been made during the initial injury from uranium to 
the tubules and during the secondary injury in animals which have either shown a 
resistance or a lack of resistance, emphasize the importance of the tubular epithelium 
as a part of a secretory mechanism in urine formation. During periods when the 
proximal convoluted tubule epithelium is in a state of acute degeneration there is 
a disturbance in the acid-base equilibrium of the blood, a reduction in the elimination 
of phenolsulphonphthalein and a retention of urea nitrogen, nonprotein nitrogen 
and creatinine. When this epithelium is regenerated by the formation of a tubular 
epithelium normal in character for this location of the tubule, regardless of struc- 
tural changes in the glomeruli, the foregoing evidence of renal dysfunction returns 
to the normal. If at such a period this type of regenerated epithelium be injured 
by a secondary injection of uranium a state of acute renal dysfunction is induced 
in an intensified form. In those animals in which the repair to the tubules was 


accomplished by the formation of an atypical type of epithelium in the convoluted 
tubules as well as by the formation of cells normal in histologic appearance for 
this part of the tubule there was an improvement in the degree of depletion of 
the reserve alkali of the blood, in the elimination of phenolsulphonphthalein and in 
the retention of urea nitrogen, nonprotein nitrogen and creatinine. Certain of 
these values did not reach the normal. In such a state of renal repair when a 
second injection of uranium was given the kidney was found to have developed a 
marked resistance to it. There was but slight evidence of a depression in renal 
function. Associated with this acquired functional resistance there was no evidence 
of injury to the atypical, flattened regenerated epithelium of the proximal con- 


voluted tubules. 


Author’s Summary. 


Obstruction to Cardiac Coronary Sinus. R. T. Grant and T. Duckett 
Jones, Heart 14:241, 1928. 

One case is described in which the coronary sinus was occluded by a fibrous 
diaphragm apparently not due to a congenital malformation but to an old thrombus. 

Authors’ Summary. 


Heart Valve Irregularities in Relation to Subacute Bacterial Endo- 
carditis. R. T. Grant, J. Edwin Wood, Jr., and T. Duckett Tones 
Heart 14:247, 1928. 

Recesses, pockets, crevices and projections related to heart valves do not in 
themselves, afford a foothold for bacteria. Degenerative changes in heart valves 
often lead to the deposition of small platelet thrombi on the surface and these 
thrombi offer passing organisms a nidus for their establishment. Therefore if 
organisms invade the blood stream at a time when a thrombus is forming on a 
heart valve, the conditions are suitable for the development of bacterial endocarditis. 

Pearl Zeek. 

CHR S%hTcvto DICTTIS ' T ' Biiaskara Men on, Mian J. M. Research 16:656 


1. The Lymphoid Tissue of the Appendix , -A cross-section of a normal 
appendix shows on an average about six lymph follicles and three well Zed 
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germ centers. In a chronically inflamed organ there is a tendency for atrophy of 
the lymphoid tissue to occur. Lymphoid cells are normally found in numbers in 
the submucous coat of the appendix. There is not any marked involuntary atrophy 
of the lymphoid tissue of the appendix in persons between the ages of 10 and 50. 
There seems to be a definite relationship between lymphoid hyperplasia of the 
appendix in children as well as adults and clinical symptoms of colicky pain in 
the lower part of the abdomen. 

2. Eosinophil Infiltration of the Appendix . — Eosinophilia of the mucous mem- 
brane of the appendix is a normal phenomenon, at least in the tropics. Eosinophil 
infiltration of the submucosa of the appendix is evidence of chronic appendicitis. 

Author’s Summary. 

The Morbid Anatomy of Sprue. F. P. Mackie and N. II. Fairley, Indian J. 
M. Research 116:799, 1929. 

The changes in the tongue arc those which have already been described by 
other observers. The mucous membrane is thinned and atrophic and the lingual 
papillae may disappear. There is desquamation of the epithelial layers and occa^ 
sionally loss of tissue amounts to superficial ulceration with little sign of inflam- 
matory reaction. The changes in the intestine arc most marked in the ileum, but 
are present to some degree throughout the whole tract. They arc chiefly those 
of thinning and atrophy of the mucous membrane with marked degeneration and 
ultimately the almost complete disappearance of the absorptive and secretory 
epithelium. Here again, the change is one of degeneration and aplasia, and if it is 
preceded by inflammation there is little evidence of such in the terminal stages of 
the disease. There is evidence of blood destruction in the mucosa suggesting the 
absorption of some hemolytic substance from ‘the intestine and the destruction of 
blood in situ. The disposition of micro-organisms in the gut wall favors the view 
that there is antemortem invasion by bacteria such as is known to occur in con- 
ditions of malnutrition due to vitamin deficiency. A specify atrophy of cardiac 
muscle out of all proportion to any decrease explicable in terms of mere starvation 
was noted in two cases of our series. On the other hand, the depreciation in the 
weights of the other viscera — notably that of the liver, spleen and kidneys — can be 
explained on the latter basis. The liver, kidney and the suprarcnals sometimes 
show microscopic changes of a degenerative nature such as might be induced by 
the action of a toxin. Iron pigment is laid down in moderate amount, especially in 
the liver, but not in the same quantities as characterize pernicious anemia. The 
bone-marrow as seen in the femur or tibia shows in most cases marked aplasia. 
The red marrow, when present, is much reduced in quantity, though in two 
instances there was extensive hyperplasia similar to that seen in pernicious anemia. 
A moderate grade of hyperplasia was seen in another case. Such observations 
suggest that in sprue there is a toxin which primarily stimulates and later leads to 
the exhaustion of the hemopoietic function, so that in terminal stages of the 
diseases an almost complete aplasia results. This supposition is borne out by the 
condition of the blood as seen during life. These and other studies lead us to 
believe that sprue is primarily a disease of the intestinal tract which, if progressive, 
results ultimately in degeneration and destruction of the absorbing and secretory 
tissues and the production of a condition of slow progressive starvation. The 
absorption of toxins from the damaged mucosa perhaps associated with actual 
bacterial invasion, appears to be an important factor in the progressive anemia 

and other late manifestations of the disease. « , c- 

Authors Summary. 

Cultures of Blood Leukocytes : From Lymphocyte and Monocyte to 
Connective Tissue. Alexander Maximow, Arch. f. exper. Zellforsch. 
5:169, 1928. 

The lymphocytes and the monocytes of the mammalian blood in vitro are 
transformed in the course of a few hours into large, ameboid, phagocytic, dye- 
storing elements. These are identical in origin, structure and function with the 
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polyblasts or mononuclear exudate cells as found in inflamed tissue. Mitoses occur 
in the hypertrophying lymphocytes and monocytes, but are rare. In their trans- 
formation into polyblasts, the lymphocytes pass through a stage more or less similar 
to the monocyte. During the third to the fifth day of life in vitro, a large part 
of the polyblasts acquires a fibroblast-like aspect and structure. This condition 
is reversible. Under the influence of stimuli (strong light or, perhaps, heat) the 
cells rapidly contract, round off and again become ameboid. In later stages (from 
seven to twelve daj's), especially when cultivated in flasks, the fibroblast-like cells 
and many of the ameboid polyblasts are transformed irreversibly into typical 
fibroblasts. They lose the ability of motion, phagocytosis and storing of vital 
dyes. Their protoplasm develops tonofibrillae (fibroglia) which seem to arise 
through direct transformation of chondriosomes. These cells divide exuberantly 
by mitosis. First scattered singly at the periphery of the explant, they gradually 
assemble in groups and form strands and sheets. In still later stages (twelve 
to twenty-five to forty days) large cultures of connective tissue develop. They 
consist of fibroblasts and of resting polyblasts (histiocytes) scattered among the 
fibroblasts. The polyblasts gradually are transformed into fibroblasts in the same 
way as they do in the later stages of inflammation, in scar formation. The 
cultures thus obtained do not differ from connective tissue cultures of any other 
source. The histiocytic (polyblastic) and fibroblastic potencies of the lymphocytes 
of the blood are conclusively demonstrated. A large part of the lymphocytes of 
the blood of the chick in vitro turns into thrombocytes. 

Author’s Summary. 


Mammalian Lymph in Tissue Culture: From Lymphocyte to Fibroblast. 

William Bloom, Arch. f. exper. Zellforsch. 5:269, 1928. 

The lymph of the thoracic duct of the rabbit contains few cells other than 
various sized lymphocytes. When such lymph is cultured in vitro, large and small 
lymphocytes change into typical inflammatory mononuclears or polyblasts which 
store lithium carmine. This transformation usually happens within from six to 
eight hours; it can be followed in the living cultures stained with neutral red 
and in the sections of fixed cultures. After the first ten or twelve hours many of 
the lymphocytes die but the polyblasts continue to - develop. In a few days more 
the polyblasts become very large and change into typical fibroblasts. These experi- 
ments clearly indicate the importance of the lymphocytes as a source of the exudate 
mononuclear cells (polyblasts) of inflamed tissues. Author's Summary 


The Origin and Nature of the Monocyte. William Bloom, Folia haemat. 
37:1, 1928. 

An intense monocytosis is produced in rabbits either by infection with B. mono- 
cytogenes or by the intravenous injection of India ink, lithium carmine or 
saccharated iron oxide. In the latter experiments, the development of the monocytes 
into macrophages can be followed easily. The assumption found so frequently in 
the recent literature that monocytes arise directly from fixed cells — endothelium 
or reticulum endothelium — has not been demonstrated in any of the papers claim- 
ing this process. It was not demonstrable in my material. The monocytes develop 
by individual transformation of the lymphocytes in the blood stream, especially 
in the sinuses of the spleen and liver. In splenectomized rabbits, which were given 
injections of india ink into the portal vein and were then infected with B. mono- 
cytogenes, monocytes develop from hemocytoblasts in the bone marrow as well as 
from the lymphocytes in the lymph nodes. The monocytes should be sharply 
discriminated from free histiocytes, although they may develop into histiocytes in 
vivo and m vitro. Monoblasts do not exist. The so-called monoblasts of the 
literature arc identical with lymphocytes when studied by any of the nresent 
hematologic and histologic methods. * 

Author’s Summary. 
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The Cause of Death of New-Born Children. W. Ivlimke, Klin. Wchnschr. 

8:359, 1929. 

In the Dortmund Institute the causes of death of new-born children from 1912 
to 1914, inclusive, and from 1920 to 192S, inclusive (total 1,111), are: malforma- 
tions, 6.2 per -cent; birth traumas, 147 per cent; birth operations, 6.5 per cent; 
fetal complications (including diseases of all kinds), 20 per cent; maternal com- 
plications, 9.6 per cent; generalized atrophies, 22.2 per cent; unknown causes, 21.5 
per cent. Congenital syphilis caused the death of 80. This as a cause diminished 
from 15.75 and 13.5 per cent in 1920 and 1922 to 0 per cent in 1928. Congenital 
pneumonia was observed in four stillborn and in eleven live-born infants. Aspira- 
tion pneumonia was found in nine new-born infants. Aspiration without reaction 
of the lungs caused the death of eighty-five stillborn and thirty-four live-born 
infants. Information regarding etiology was not obtained in six infants with 
generalized edema. Syphilis and nephritis were not present in the mother. 

Edwin F. Hirsch. 

Sarcoma of the Vas Deferens. W. Karo, Miinchcn. med. Wchnschr. 78: 

374, 1929. 

This is a brief account of a polymorph cell or spindle cell sarcoma of the right 
vas deferens. The tumor grew slowly over an interval of ten years. 

Edwin F. Hirsch. 

Splenomegaly, a Symposium. Verhandl. d. dcutsch. path. Gcsellsch. 23:7, 1928. 

W. Hueck, Leipzig, in discussing the anatomy of the spleen, in the first of 
twelve papers comprising the symposium, concluded that the blood courses through 
the spleen in a closed circuit at least in embryonic life. O. Lubarsch, Berlin, 
proposed the following grouping for splenic enlargements : 

1. Splenomegaly in circulatory disorders. 

(a) Disorders in systemic circuit. 

( b ) Disorders in portal circuit — thrombophlebitic splenomegaly. 

2. Splenomegaly in blood diseases. 

(a) Leukemia. 

( b ) Pernicious anemia. 

(c) Lfemolytic jaundice. 

(d) Thrombopenic purpura. 

(c) Eri'thremia. 

(/) Splenogcnous anemia. 

3. Metabolic disturbances. 

(a) Sugar and fat. 

( b ) Gaucher and Niemann-Pick. 

4. Splenomegaly in combined circulatory and metabolic disturbances. 

(a) Cirrhosis of the liver. 

( b ) Banti’s disease. 

5. Splenomegaly in infections and intoxications. 

(n) Acute. 

( b ) Chronic as endocarditis lenta, tuberculosis, syphilis, malaria, kala- 
azar, etc. 

6. Splenomegaly associated with tumors. 

(a) Primary. 

( b ) Secondary. 

7. Splenomegaly due to animal parasites. 

(a) Echinococcus. 
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B. Ugriumaw, Leningrad, summarized the observations in sixty cases of spleno- 
megaly Of forty-three recorded cases the spleen weight was as follows : m three 
cases from 500 to 1,000 Gm.; in twenty-three cases, from 1,000 to 2,000 Gm, and in 
seventeen cases, over 2,000 Gm. The largest spleen weighed 6,500 Gm. Fifty- 
five specimens were obtained from males', the small number from females appar- 
ently being due to the reluctance of Mohammedan women to permit observation by 
a physician. Half of the specimens were obtained from the bodies of persons from 
20 to 40 years of age. In fifteen cases the liver was of normal size; in fourteen 
it was small, and in thirty-one it was enlarged. The only lymph glands found 
enlarged were the mesenteric, periportal and retroperitoneal. Histologically, it 
was found impossible to differentiate Banti’s disease from hemolytic jaundice. 
R. Rossle, Basel, discussed the condition of the spleen following hemorrhage; 
stressed the analogy between the edematous pulp in this condition and in such 
things as acute infections and maintained the presence of a splenic enzyme in both 
conditions. In the discussion following the presentation of the foregoing papers 
additional interesting features were observed. Burger saw splenomegaly occur 
four times in infections with Bang’s bacillus in the Kieler clinic in 1927. Ingestion 
of contaminated milk was the cause of the illness in all instances and the serum of 
the patients agglutinated Bang's bacillus and the bacillus causing Malta fever in 
high dilutions. Bang’s bacillus was cultured in the blood. The characteristic 
picture of splenic enlargement developed after many weeks of remitting fever and 
the splenic tumor receded very slowly after treatment. Weicksel, in studying the 
red blood cells and the function of the spleen in blood transfusion, produced 
anemia in dogs and then used transfusion. He concluded that the spleen acted 
as a reservoir for the red blood cells. To further prove this he took photographs 
of the spleen in two projections and found that immediately after the transfu- 
sion the splenic volume was reduced one-fourth while in from one to two hours it 
enlarged to a size larger than before the transfusion. Helly maintained the normal 
vascular system of the spleen was closed but thought tears in the delicate splenic 
capillaries might aid in producing extravasations. He also held that because of the 
delicate construction of the spleen, injection methods are likely to produce erroneous 
pictures. Schilling stressed the three tissue components of the spleen, namely, 
the myeloid, lymphatic and reticulo-endothelial ; he spoke of the spleen as a sponge 
the meshes of which might become engorged with any one of the aforementioned 
tissues, and advocated specifying which elements were involved in every type of 
splenic enlargement. Hamperl illustrated with a case report the impossibility of 
distinguishing the two types of lipoid cell splenohepatomegaly, Gaucher’s disease 
and Nicmann-Pick’s disease. A child, S l / 2 months old, clinically had a lipemia, and 
splenic puncture brought out cells from 30 to 60 microns in diameter, round or 
oval with one or more peripheral nuclei and a homogeneous protoplasm staining 
blue with Mallory’s connective tissue stain. In addition, these cells were found 
post mortem in the liver, spleen, lymph glands, bone-marrow, lymphoreticulum of 
the tonsils and thymus and in the mucosa! stroma of the small bowel near Peyer’s 
patches. The distribution of these cells was in accordance with the Niemann-Pick 
type. Furthermore, chemical analyses of the organs seemed to bear this out as 
the total lipoids were 9.6 per cent, total cholesterol 0.93 per cent and phosphorus 
5.9S per cent. To confuse the issue, however, large quantities of Guacher substance 
were found. Abrikosoff cited instances of chronic splenomegaly in which fungi of 
the Aspergillus type were encountered morphologicallv and culturally. Sternberg 
doubted the occurrence of the fungi. He had seen encrustations of iron phosphate 

in a markedly atrophic spleen .and noted the resemblance of these encrusted cords 
to fungi. 

George Rukstinat. 


Franz Windholz, Verhandl. d. 


Concretions of the Choroid Plexus. 
dculsche path. Gesellsch. 23:296, 1928. 

Three different types of calcifications occur in the choroid plexus- (1) round 
lamella ed concretions (2) sclerotic calcium incrustations of villi 0 f the plexus 
and (o) angiogenic and amorphous petrifications of the supporting framework of 
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the plexus. The calcifications of the psammoma bodies are due to changes in 
the colloidal state of the protein substances caused by their increased lipoid 
content. The two last mentioned calcifications are of the dystrophic type in the 
presence of fat and fatlike substances. There is evidence of a marked fat and 


calcium metabolism of the plexus. 


W. C. Hueper. 


Tiie Conditions of Growth in Tissue Cuetures. H. Guilrery, Verhandl. 
d. Deutsche path. Gesellsch. 23:301, 1928. 


Tissue cultures of tissues of different proliferative activity grown in the same 
container show a gradual increase of the growth intensity of the more slowly 
growing cultures till it reaches that of the most rapidly growing culture. That 
this phenomenon is not caused by an exchange of growth substances between the 
cultures can be demonstrated by the separation of the individual cultures by glass 
plates, which do not interrupt the common plasma layer of the .cultures. Glass 
plates placed between two cultures prevent this phenomenon. Metal mirrors 
placed at such an angle above a culture that rays emanating from the culture 
are reflected on another culture separated from the first one by a glass plate 


effect a reappearance of the phenomenon. The author concludes that radiating 


energy is responsible for the phenomenon in question. 


W. C. Hueper. 


The Effect of Various Exogenous Factors on Homoplastic and Hetero- 
plastic Transplants. B. Morpurge, Verhandl. d. deutsch. path. Gesellsch. 
23:330. 1928. 


Skin grafts in rats of the same race are successful if the grafted animal is 
starved for several days and then insufficiently fed till the grafted tissue has become 
permanently attached. Grafts of guinea-pig skin on starved rats show a definite 
delay of necrosis. Similar results are obtained with animals fed with food heated 


to 150 C. for one hour and a half. Rats grafted with skin of animals of the 
same or different races and kept at temperatures ranging from plus 5 C. to minus 


5 C. show similar good results. 


W. C. Hueper. 


The Distriiiution of Vital Stains in the Body. L. Loiiffler, Verhandl. 
d. Deutsche path. Gesellsch. 23:336, 192S. 


The author demonstrates in experiments with rabbits the dependency of the 
distribution of vital stains on the circulatory conditions in the different parts of 
the body. India ink injected into the vein of the ear is normally mainly retained 
in the spleen and liver. India ink injected with epinephrine is almost exclusively 
retained in the lungs. Similar differences arc seen after injections into the 
mesenteric vein. Temporal ligation of the mesenteric artery preceding the injec- 
tion of ink or simultaneous injection of histamine or chloroform produces similar 
results. Differences in the distribution of vital stains are seen if from 2 to 3 
per cent solutions of trypan blue or lithiocarmine are used in conjunction with 


the aforementioned substances or procedures or after section of the ischiadic nerve. 
The dye particles are seen either in the cells or in clumps in the capillaries. Their 
location depends on the dispersity of the solution used and the colloidal status 
of the medium into which they are introduced. The particles of highly disperse 
solution enter the cells by diffusion, a purely physicochemical process, not by 
phagocytosis. The storage of granules of vital stajns in the cells of the reticulo- 
endothelial system of the spleen and liver represents only one of the many pos- 


sibilities in the distribution of vital stains. 


W. C. Hueper. 


The Pathogenesis of the Tuberculosis in Old Age. H. E. Anders, 
Verhandl. d. Deutsche path. Gesellsch. 23:406, 1928. 

The tuberculosis in old age represents a late manifestation of the tuberculous 
primary lesion if the quiescent primary lesion of the chronic tuberculosis of the lung 
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is not taken into consideration. A reactivated tuberculosis of. the lymph node 
(lymphoglandular endogenous reinfection of Ghon) was present m o5 per cent of 
the bodies examined. The spreading of the reactivated process may occur in an 
ascending or descending direction. The danger of hematogenous metastasis is 
present in the ascending type of spreading. Numerous isolated hematogenous 
organic tuberculous foci were observed in 69 f )er cent of the glandular tuberculosis 
and in 30 per cent of the organic tuberculosis. The organ systems arranged 
according to frequency of affection are the bony system, the urogenital system, the 
central nervous system and the suprarenals. The appearance of the endogenous, 
lymphoglandular reinfection at the forty-fifth year of life seems to support the 
conception that the tissue immunity of the lymphoglandular component of the 
tubercular primary lesion decreases or disappears at this age in a certain per- 
centage of persons. W. C. Hueper. 


Interrenalisxi and Interrenal Intoxication. E. von Gierke, Verhandl. 
d. Deusche path. Gesellsch 23:449, 1928. 

Pseudohermaphroditismus masculinus cxtefnus with cortical adenomas in both 
suprarenal glands and female secondary sexual characteristics in a person 62 years 
old is considered as the result of the action of the interrenal system during fetal 
life. Hyperplasia of the cortex of the suprarenal glands occurs in infants during 
the first weeks of life suffering from digestive disturbances, intestinal diseases and 
toxic symptoms. The hyperplasia is either a nodular formation of lipoid cells or 
a diffuse hyperplasia of the cortex. Pseudohermaphroditism may be present or 

a ^ sent - W. C. Hueper. 


Development op Macrophages. M. SilbERberg, Verhandl. d. Deutsche path. 

Gesellsch. 23:456, 1928. 

Silberberg concludes from his experiments with tissue cultures of chicken 
embryos and liver, spleen and vascular tissue of rabbit embryos with the addition 
of 5 per cent lithiocarmine solution that the histiocytes and monocytes are phylo- 
genetically older than the lymphocytes and granulocytes. A transformation of 
macrophages into lymphocytes or granulocytes was never observed. 

W. C. Hueper. 


Tiie Pigmented Striae of the Visceral Pleura. F. Orsos, Verhandl. d. 

Deutsche path. Gesellsch. 23:495, 1928. 

The pigmented striae of the visceral pleura correspond in their location to the 
intercostal spaces. The primary cause of this local increase of pigment depends 
on the relatively lower tension of the pleural and subpleural tissue in the region 
of the intercostal spaces. The circulation of the lymph, blood and air is decreased 
in these areas. The striae are only distinct in the region of the upper lobes due 
to the concentrated tension of the diaphragm in the apical part and the minor 
respiratory movements of the upper lobes. Pigmented striae on the lower lobes 
arc present in emphysema because the diaphragm is immobile. 

W. C. Hueper. 


Reaction - of the Vessel Wall in Arteriosclerosis. M. Schmidtmann 
and M. Huttich, Virchows Arch. f. path. Anat. 267:601, 1928. 

Feeding rabbits with cholesterol led to differing results in the individual animals : 
In some the blood pressure rose, in others it remained the same. Cholesterol 
and, other colloidal substances, increased the sensitiveness of the animals to the 
pressor action of epinephrine. With preparations of excised arterial wall it could 
be shown that the reaction of the tissue was of great importance in determining 
he sensitizing activity of cholesterol : The activity was marked in acid mediums 
but entirely lost m alkaline mediums. It could also be shown that the ground 
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substance of young arteries is alkaline, while a progressive change toward the 
acid side takes place with age. Young growing rabbits did not respond to cho- 
lesterol feeding with increase in blood pressure, while in adult animals both increase 
in blood pressure and arteriosclerotic changes took place. According to these 
results, the cause for the difference in response to cholesterol between young 
and old animals appeared to be the physicochemical constitution of the vessel 
wall, especially the reaction of the ground substance. It is, of course, admitted 
that other factors enter into the predisposition of age for arteriosclerosis. 

B. R. Lovett. 


Development of Atherosclerosis. H. Beitzke, Virchows Arch. f. path. 
Anat. 267:625, 1928. 

The author presents evidence, chiefly on a histologic basis, for the theory that 
local injury to the media is the primary event in the development of arterio- 
sclerosis, and that the thickening and degenerative change of the intima is secondary 
to this. It is an exaggeration of the process which occurs physiologically in old 
age : As the media wears out, the intima becomes thickened. The finding of 
round patches of thickened intima, overlying weak points in the media, is evidence 
for this view. Calcification of muscle fibers in the media have been found from 
the twentieth year on. and over some of these places sclerotic patches develop. 
The most significant change, however, is tearing and degeneration of the clastic 
tissue, or, in muscular arteries, degeneration of the muscular fibers, so that the 
arterial wall bulges. These defects are compensated for by growth of the intima. 
One other type of early arteriosclerotic change, found only in the aorta, is cellular 
infiltration and scarring around the nutrient arteries, resembling syphilitic aortitis. 
There is a tendency for calcium and cholesterol to be deposited in the patches of 
thickened intima, but the author denies that this is the primary change. He 
attributes the fatty plaques in the aorta of young people to tearing of the intima 
during a sudden rise in blood pressure, and regards this lesion as entirely distinct 
from atherosclerosis. n i? t 


Anatomic Changes in the Kidnevs of Infants. L. Schwarz, Virchows 
Arch. f. path. Anat. 267:654, 192S. 

Histologic examination of the kidneys of infants revealed inflammatory and 
infiltrative changes regularly associated with pneumonias. These were similar to 
the changes described by Schridde and Councilmann in scarlet fever, and consisted 
of progressive stages : round cell collections in the capillaries, interstitial infiltration 
of lymphocytes or of plasma cells, and finally connective tissue scars. They occurred 
in infants dying in the fourth week of life or later, at which time pyuria also was 
most frequently observed. Inflammatory and infiltrative renal changes were rarely 
found under three weeks, and then were chiefly of lymphatic nature. They were 
frequently associated with disease in the mother. The glomerular changes described 
by Herxheimer were observed in 30 per cent of cases in the first three weeks, 
and in 100 per cent of infants over that age with inflammatory renal changes. Since 
in almost all instances adequate anatomic basis for the change was found, the view 
of Herxheimer that it is a congenital malformation could not be supported. 

B. R. Lovett. 

Lifoid and Iron Deposition in the Suprarenals and Testes in Infancy. 

A. Tobeck, Virchows Arch. f. path. Anat. 267:690, 1928. 

The bodies of 100 infants under 1 year of age were examined for the lipoid 
and iron content of the suprarenals and testes. Lipoid was found chiefly in the 
cells of the inner zone of the suprarenal cortex, and the amount appeared to be 
markedly influenced by the presence of disease. Thus it was increased in acute 
inflammations, and reduced in chronic septic processes. Iron, present in the 
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reconstruction zone of the cortex from the fifth week on, increased until the fifth 
month and then decreased until the end of the year. Its presence was attributed to 
hyperemia and slight hemorrhages during growth of the cortex. 

In the testes, lipoids were found constantly in the interstitial cells without 
relation to disease, but the presence of lipoid in the germ cells, found only occa- 
sionally, appeared to be pathologic. Iron was present in the interstitial cells from 
the eighth day on. No relationship could be demonstrated between the supra- 
renal s°and testes with regard to lipoid and iron metabolism. 

B. R. Lovett. 

Formation of True Stones in tiie Smat.u Intestine. H. Barth, Virchows 
Arch. f. path. Anat. 267:716, 1928. 

True enteroliths, composed largely of inorganic material, arc usually found only 
in the large intestine. In the case here described, eleven true stones were, found 
at autopsy in a pouch of the ileum, which had apparently arisen following an 
operation for carcinoma of the sigmoid twenty years previously. The stones were 
facetted, and consisted of 80 per cent inorganic material, mostly calcium salts, 
around a core of feces. ^ Lovett. 

Pertic Ulcer oe thi: Stomach and Duodenum in the Dor:. K. Hosomi, 
Virchows Arch. f. path. Anat. 267:726, 1928. 

In fifteen cases of plastic operation on the common bile duct in dogs, erosions 
of the stomach and duodenum were produced in seven, and in four ulcers of the 
duodenum with erosions and hemorrhages in the stomach. Since narrowing or 
occlusion of the duct was invariably present, the cause of the ulcers was thought 
to be in part the disturbance in flow of bile. Other factors suggested were 
adhesions of the duodenum, inflammation of the bile passages, postoperative infection 
and trauma. The author regards peptic ulcer as a local disease, and not as a 
manifestation of general disease. g g Lovett 


Tabetic Arthropathy. A. R. Moritz, Virchows Arch, f.-path. Anat. 267:746, 
1928. 

Moritz made an exhaustive histologic study of the knee joints of a woman 
dying with tabes and syphilitic aortitis. There was marked arthritis of both 
knees, with genu varum and subluxation on the left side, and genu valgum on 
the right. Macroscopically, the cartilage, where exposed to excessive strain, 
appeared white, rough and bulging from proliferative and degenerative changes. 
Where the pressure was least, the cartilage was normal or atrophic. The condyles 
of the femurs and tibias showed thickening of the spongiosa, with cartilaginous 
adhesions obliterating the intcrcondyloid fossae. Exostoses were numerous on 
the left side, but not on the right. 

The chief microscopic changes in the cartilage were proliferation of the cells 
with increase in volume of the ground substance. More advanced changes con- 
sisted of mucoid degeneration of the ground substance, with farther growth of 
the cell columns, as in preparation for enchondral ossification. Signs of atrophy 
from disuse were evident -in places relieved from pressure. Here the cartilage 
was surrounded by a fibrous covering, and was itself partly fibrocartilage. 
Enchondral ossification, following the proliferative changes and altering the shape 
of the joint, played a prominent role in the arthritic process. Cartilage-covered 
exostoses were found arising not only from the cartilaginous joint surfaces but 
also from the periosteal surfaces. Evidence of wear and tear on the joint surfaces 
was a prominent feature, with necrosis of the fibrous or cartilaginous coverings 
and replacement by a dark red fibrinous substance. Results of trauma were also 
seen, tears followed by callus formation. Intra-articular fracture, an important 
occurrence in the tabetic joint, was probably responsible for marked shortenin'- 
of the lateral condyle of- one femur. New bone formation bad taken place at the 
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insertions of the ligaments, and especially over the condyles of the tibiae. Here the 
process had given rise to new joint surfaces, shaped to meet the functional demands. 
Study of a second case in a less advanced state revealed that this new bone was 
probably periosteal callus, due to loosening of the intact periosteum from the bone. 
Pieces of old cartilage embedded in the new bone indicated that slight breaks had 


occurred previously. 


B. R. Lovett. 


Involution and Regeneration of the Thymus Under the Influence of 
Benzene. J. E. Lewix, Virchows Arch. f. path. Anat. 268:1, 1928. 

The ingestion of benzene leads to atrophy of the thymus in the rabbit, the 
picture of “accidental involution.” There are two stages : the formation of an 
inverted gland and the period of connective tissue development with atrophy of 
lobules. The first period is characterized by a rapid lymphocytic disintegration 
and activity of the reticulo-endothclial cells. The latter cells hypertrophy, become 
isolated and form free macrophages, hemocytoblasts which in turn develop into 
pseudo-eosinophils, promyelocytes and myelocytes. In the second period besides 
an overgrowth of interlobular connective tissue there is formed a close-meshed 
network of collagen bundles within the lobules. The reticular cells play a prominent 
role in the formation of new lymphocytes, a lesser role by the adventitial cells. 
The regeneration of the thymus is accompanied temporarily by myelo- and 


erylhropoiesis, most pronounced in the cortex. 


V. C. Jacobsen. 


Complete Necrosis of the Wandering Spleen with Compensatory 
Peripheral Nodular Hyperplasia of Splenic Tissue. J. Catsaras, 
A 7 ir chows Arch. f. path. Anat. 268:181, 192S. 

Obstruction of the main splenic artery of the misplaced spleen is the cause of 
necrosis of the greater portion of the organ, while the peripheral parts receiving 
their blood supply from the capsule remain alive. These living fragments are 
supported by a more or less favored collateral circulation and undergo a consequent 
hypertrophy, producing a striking multinodular distortion of the organ. 

V. C. Jacobsen. 


Histologic Changes in Endocarditis Lenta. T. Istamanowa, Virchows 
Arch. f. path. Anat. 268:224, 1928. 

Thirty cases of endocarditis lenta, in which the histologic changes were not 
very specific, were studied. There were two main types : a rapid, acute form with 
toxins affecting liver and a lymphocytotoxin acting on spleen and lymph nodes. 
The tendency to embolism accounts for most of the fatalities in this group. The 
frequent focal nephritis is due to bacterial emboli. There is a sharp reaction of 
the reticulo-endothelial apparatus which, however, does not involve the whole 
vascular system. A second type more chronic and milder, is without gross visceral 
changes. There is progressive weakness of the heart and hyperemia of the internal 
, organs, hyperplasia of the reticulo-endothclial cells such as occurs in many other 
infections, with a transformation of lymphocytes into plasma cells. 

V. C. Jacobsen. 

Bone Sarcoma Arising in a Case of Ostitis Deformans (Paget). A. vox 
Albertint, Virchows Arch. f. path. Anat. 268:259, 1928. 

The case of a woman, aged 51, who had had typical Paget’s disease for at 
least five years is reported. The pelvic girdle, left femur and tibia were most 
affected. Spontaneous fracture occurred and revealed a sarcoma arising in the 
fibrous marrow with tendency to osteogenic type in femur and tibia. The tumor 
in the shaft was of polymorphocellular type. At death, metastases were found in 
the lungs, liver and kidneys, and tumor thrombus in the left iliac vein. The ques- 
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tioti of traumatic etiology was discussed, but the author believes gicat care should 
be used in assigning importance to trauma. \r. C. Jacobsen. 

Bilateral Chromaffin Tumors of Suprarenals with Hypertension. 

Kurt Schroder, Virchows Arch. f. path. Anal. 268:291, 1928. 

A woman, aged 42, with hypertension and diabetes, at autopsy showed bilateral 
chromaffin suprarenal tumors, hypertrophy of the heart, atherosclerosis of the large 
and medium vessels and atrophy of the pancreas. The hypertension, vessel changes 
and hypertrophy of heart were regarded as due to excessive suprarenal secretion by 
the tumors, because of the strongly positive Vulpian iron chloride reaction of the 
tumors. The vessel changes were those of ordinary atherosclerosis. 

V. C. Jacobsen. 

The Morphology of Experimental Hyperthyroidism Produced by 

Systemic Feeding with Thyroid Substance. E. Ki.iwanskaja-Kroll, 

Virchows Arch. f. path. Anat. 268:374, 192S. 

Feeding young rats with thyroid substance in the first ten to twenty days 
produces slight adrenal changes. In thirty days there is a hypertrophy of adrenal 
cortex. The longer the feeding period, the more prominent the increase in size 
of the adrenal glands. The change is confined largely to the cortex, and is due to an 
increase in fatty material within the cells. This accumulation of fat in the cortex 
is the result of an infiltration from the blood which showed a hyperlipemia. 

V. C. Jacobsen. 

A Rare Form of Fulminating Glomerulo-N epiiritis. R. Huckel, Virchows 

Arch. f. path. Anat. 268:395, 1928. 

A report is given of a case of acute nephritis in a woman, aged 53, which was 
fatal in two and one-half days. The histologic picture is of a toxic focal glomerulo- 
nephritis due to hemolytic streptococcus infection. The focal lesions present are 
regarded as not embolic. The toxin attacks the first part of the glomerular 
capillary at the dilated end of the afferent artery, with thrombus formation and 
destruction of endothelium, and to some extent the walls of the afferent arteries. 
In some respects, it resembles a diffuse nephritis. Mixed types occur, but greatest 
importance is given to the factor producing the focal lesion. 

V. C. Jacobsen. 

The Role Played by the Lung, Liver and Spleen in Fat and Lipoid 

Metabolism. G. L. Derman and Samuel Leites, Virchows Arch. f. path. 

Anat. 268:440, 1929. 

Following the ingestion and intravenous injection of oleic acid into dogs, the 
fatty acid mixed with neutral fat and lipoid can be demonstrated in the lungs, liver 
and spleen. Oral administration of olive oil led to its deposit in the alveolar 
epithelium of the lung, liver cells, Kupffer cells and the rcticulo-endothcliuni of the 
spleen. Split products are also present in liver and spleen, while after licnectomy 
or ligation of the splenic vessels split products can still be demonstrated in the 
lung. Following ingestion of a solution of cholesterol in olive oil by mouth, 
cholesterol and its esters can be found in the lung, liver and spleen. Intravenous 
injection of this cholesterol solution is not followed by its accumulation in the 
lung and liver; only a mixture of neutral fat and fatty acids can be observed. 
Oral and intravenqus feeding of lecithin results in no accumulation of lecithin in 
the lungs, liver or spleen. Histochemically, only neutral fat and fatty acids can 
be shown. The authors conclude that the lungs, liver and spleen play an active 
role m fat and lipoid metabolism, and that the metabolites may be built up into 
other fats and. lipoids. There is an endogenous as well as exogenous fat and linoid 
infiltration of the organs. ‘ 1 

V. C. Jacobsen. 
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The Pathologic Anatomy of Plumbism. Helen Freifeld, Virchows Arch, 
f. path. Anat. 268:456, 1928. 

The changes in the nieninges are slight, the greatest damage being in the brain 
substance where there are many foci of phagocytic cells about nerve cells and 
fibers. There is proliferation of the endothelium of the capillaries. The earliest 
change noted is a metachromasia of Nissl’s granules. Possibly an alkalinization 
of the tissues occurs. In the cerebellum are changes in the Purkinje cells as well 
as in the vessels. Gliosis is present in the anterior horns of the spinal cord 
which is postulated as being due to alterations of metabolism of the sympathetic 
nervous system, the products of metabolism accumulating in the perineural and 
endoneural cells leading to connective tissue proliferation. Nerve fibers are 
irritated to cause colic. There is formation of Renautis bodies by connective tissue 
overgrowth in the nerve sheaths, and analogous changes occur in the ganglion cells 
of the ganglion solare. In the spinal nerve roots, Gombalt’s periaxial neuritis and 
proliferation of Schwann’s cells are found. The arteries of the spinal cord and the 
kidney show Heubner’s type of intimal proliferation. Innervational disturbances 
of the vessels cause the vascular changes. In the bone-marrow there is a pro- 
liferation and then a flood of megakaryocytes into the circulation of the obstructing 
lung capillaries. The anemia is hemolytic, but only small amounts of iron are 
deposited in the spleen and the bone-marrow and none in the liver. Hyperplasia 
of the reticulo-endothelial cells in the internal lymph nodes is caused by lead 


albuminate passing from the intestine to the nodes. 


V. C. Jacobsen. 


Malformations of Extraiiepatic' Bile Ducts. Friedrich Feyrter, 
Virchows Arch. f. path. Anat. 271:20, 1929. 

The author reviews and groups the reports available in the literature; he 
adds three original observations. Cystic dilatation and atresia may be found 
together; the malformations are generally multiple. The teratologic termination 
point is early. The causes are unknown. Alfred Plaut 


A Peculiar Form of Systemic Bone-Marrow Disease Combined with 
Osteosclerosis. A. A. Wassiljiff, Virchows Arch. f. path. Anat. 271: 
134, 1929. 

A man, aged 30, had pain in the legs for five years, severe anemia and thrombo- 
penia. At autopsj-, diffuse osteosclerosis, pachymenginitis hemorrhagica interna 
and subserous hemorrhages were found. The bone-marrow, which was gray and 
pink, was full of bone lamellae. Most of it was supplanted by large honey-combed 
cells with one small nucleus ; tliej^ were from ten to fifteen times larger than a 
lymphocyte. The blood vessels in the periosteum and in the bone marrow contained 
heaps of such cells ; similar cells were found in the lymph nodes and lungs. The 
reticulum and endothelium in the lymph nodes were hyperplastic. The ground 
substance of the protoplasm of the large cells took no stain. This disease cannot 
be classified with any known systemic disease; it obviously is no tumor. 

Alfred Plaut. 

Anatomy of Gaucher’s Disease in Infants. H. Hamperl, Virchows Arch, 
f. path. Anat. 271:147, 1929. 

In addition to the usual localizations (spleen, liver, lymph nodes and bone- 
marrow), Gaucher cells were found in the cortex of the thymus, tonsils, adenoids, 
lymph follicles of the intestine, zona reticularis of the suprarenal gland, and perhaps 
the lung. Kerasin and cerebrosin constituted 3 per cent of the dry substance of 
the spleen. The lipoids, phosphorus and total cholesterol were high, similar to the 
figures in Niemann-Pick’s disease. The presence of Gaucher cells in the other 
organs is due to the special behavior of connective tissue and reticulum in the 
first year of life. ^ Alfred Plaut. 
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Bamberger-Marie’s Disease. T. IConsciiegg, Virchows Arch. f. path. Anat. 
271:164, 1929. 

The histologic description is given of bone lesions in a man, aged 56, who had 
typical hypertrophic secondary pulmonary osteo-artliropathy. Sarcoma of vertebrae 
was the underlying disease. Alfred Plaut. 


The Morphologic Changes in Blood and Hematopoietic Organs Under 
the Influence of Benzene and Its Derivatives. A. Woronow, 
Virchows Arch. f. path. Anat. 271:173, 1929. 

Rabbits withstood subcutaneous injections of xylene for several weeks, and 
after initial leukopenia, had leukocytosis up to 30,000. Since xylene is as good 
a fat solvent as benzene, one cannot explain the action of benzene by its fat- 
solving power. Phenol, even in high doses, proved innocuous. Considering the 
CH 3 groups of xylene important, the author injected other methylated phenols 
like toluol, cumol and cymol, with one and three CHn groups, respectively. They 
acted like xylene. Some of the pathologic forms of leukocytes were similar to 
those found in myelogenous leukemia. The author hopes that in varying such 
experiments one may succeed in producing myelogenous leukemia. 

Alfred Plaut. 


Spleen Lesions in Malaria. B. A. Pitototakis, Virchows Arch. f. path. 

Anat. 271:194, 1929. 

In hyperacute malaria with death during the first attack, the enlarged spleen 
is chocolate-colored, grayish black or deep black; it is pulpy and may flow in 
the pan. Such colors of spleen arc not found in any other infectious disease ; they 
are characteristic of malaria, in the peracutc form. In such spleens the reticulum 
shows no reaction ; there is only hyperplasia of the endothelium. In acute malaria, 
the reticulum reacts ; in chronic malaria, the connective tissue does also. 

Alfred Plaut. 

Participation of Bowman’s Capsule in Diffuse Glomerulonephritis. 

Edmund Randeratii, Virchows Arch. f. path. Anat. 271:197, 1929. 

A network of fine capillaries surrounds the glomerulus ; it is connected with 
the intertubular capillaries. Accumulations of leukocytes in such periglomerular 
capillaries are found together with circumscribed swelling of the adjoining parietal 
layer of the capsule; over this swelling the lining cells desquamate. Although 
micro-organisms, pneumococci, for instance, were found in capillaries nearby 
(autopsy immediately after death), the lesions are not to be explained as directly 
due to bacterial influence. The mesenchyme of the capsule must have become 
permeable, and that leads to the changes in the glomerular epithelium. Spindle- 
shaped oxydasepositive cells were found in the Bowman’s capsule. The hyaline 
thickenings of the capsule in older cases may be later stages of the described lesion. 
Randerath considers the term “glomerular epithelium” misleading; he speaks about 

“glomerulothel” in analogy to Maximow’s mesothcl. . „ 

Alfred Plaut. 


Lymphogranulomatosis, Particularly Its Pulmonary Form. A. Bern- 
stein, Ztschr. f. Tuberk. 52:202, 1928. 


A case of lymphogranulomatosis with exclusive localization in the lungs is 
reported with detailed clinical and necropsy data. - r „ 

Max Pinner. 


Carcinoid of the Small Intestine and Appendix. Bjarne Dahl Norsk 
Mag. f. Laegevidenslc. 90:233, 1929. 

Three cases are described: In one the tumor was benign and of extremely 
slow growth; in the other two cases large glandular metastases gave rise to 
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mechanical disturbances, but here also the microscopic sections showed a benign 
nature of the growth with regular cells, no mitoses and no inflammatory reaction 
in the surrounding tissues. The relatively benign nature of carcinoid and its 
metastases is emphasized. 

Experimental Investigations of Hematogenous Staphylococcal Nephri- 
tis. Martti Hamalaien, Arb. a. d. path. Inst. d. Univ. Helsingfors 5:271, 
1929. 

Human hematogenous staphylococcal nephritis occurs in two main morphologic 
forms, which pathogenctically also represent two groups : mycotic eliminative 
nephritis and emboli suppuration nephritis. These two types were reproduced 
experimentally in rabbits. Leaving out of consideration typical embolic staphylo- 
coccal nephritis, the author includes the other kind in the same pathogenetic 
group as due to capillary metastasis. This group takes in all cases due to elimina- 
tion of staphylococci and also those of the embolic-suppuration type in which many 
foci develop in the kidney, especially in the cortex. Mixed forms may occur. 

Piiil Shapiro. 


The Genesis of Acute Valvular Endocarditis. Osten IIolsti, Arb. a. d. 
path. Inst. d. Univ. Helsingsfors 5:401, 1928. 

The frequent discrepancy between obvious clinical signs and negligibly slight 
gross postmortem observations led the author to investigate histologically the 
entire leaflets in cases of valvular heart disease. He took complete sections from 
all four valves and their roots. He found that inflammatory changes were much 
more frequent than one would suspect from gross examination. In twenty-eight 
cases of ulcerous, verrucous and syphiltic endocarditis there was a valvulitis in 
66, or 59 per cent, of the 112 valves. In a control group of 64 cases there were 
changes in 49, or 19 per cent, of the 256 valves, and these were only slight. The 
right valves were more frequently affected than the left, and the auriculoventricular 
more than the semilunars. Rarely is the valvulitis only superficial (12 per cent). 
A localized defect in the endothelium is followed by a reactive process in the sub- 
endothelium. The valvulitis is often only deep (41 per cent) and the gross changes 
so slight that without histologic examination they would go undetected. Vas- 
cularization begins at the rot of the valve, is preceded by exudation and is followed 
by fibroblastic proliferation. It proceeds toward the peripherjL This is more 
common in the right side of the heart than in the left. Combined deep and super- 
ficial valvulitis is most common. It may represent two independent processes, 
with or without fusion; a deep valvulitis may extend to the endothelium, or a 
superficial valvulitis may burrow backward to the root of the valve. The deep 
lesions, detectable often only by microscopic examination, may clarify the incon- 
gruities that arise between clinical murmurs and inadequate gross observations at 

autopsy - Piiil Shapiro. 


Normal and Morbid Histology of the Vessels in the Mucosa of the 
Nose and Maxillary Antrum with Special Reference to Atrophic 
Rhinitis. Arno Saxen, Arb. a. d. path. Inst. d. Univ. Helsingsfors 5:733, 
1928. 

Fundamentally, the atrophy in ozena is not nutritive. Circulatory disturbances 
are not the primary cause of the atrophy but they maj r act as secondary factors. 
The changes in the vessels involve especially the veins and capillaries in the erectile 
tissue, while the arterial changes are of less importance. Phil Sii\piro 


Microbiology and Parasitology 

The Bacteriology of Mastoiditis in Infants. Mary B. Spahr, Am. T. Dis. 
Child. 37:541, 1929. 

Cultures from the middle ear of an infant are valueless as indications of the 
causative organism in an accompanying mastoiditis. Infants suffering from otitis 
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media and showing the constitutional symptoms of vomiting, diarrhea and failure 
to gain in weight often have infected mastoid antrums. In all cases in which intes- 
tinal organisms ( B . coU-communior or bacillus or Morgan) were found on culture 
from the mastoids, the prominent clinical symptom was diarrhea, accompanied in 
some instances by vomiting. Pneumococci, streptococci and staphylococci were also 
frequently found in cultures from the mastoids of infants. These organisms did 
not give rise to a characteristic symptomatology. Author’s Summary 


The Relation of the Tonsils to Acute Rheumatism During Childhood. 

Albert D. Kaiser, Am. J. Dis. Child. 37:559, 1929. 

An analysis of 439 cases of rheumatism in children discloses the following 
facts : The most susceptible age for the first attack of rheumatism was between 
8 and 14 years. Nearly twice as many first attacks of rheumatism developed in 
children whose tonsils were still present. Recurrent attacks occurred 10 per cent 
less often in children who had had their tonsils removed after the first attack than 
in those whose tonsils had not been removed. The incidence of carditis as a com- 
plication in acute rheumatism was nearly as frequent in children who had under- 
gone a tonsillectomy as in those who had not. Chorea occurred as a complication 
in acute rheumatism with equal frequency in children operated on and not operated 
on, but the association of carditis with chorea was less frequent in children whose 
tonsils had been removed. Tonsils are the avenue of infection in mail}' cases of 
rheumatism and bear a definite relationship to this disease. Their removal should 
be advocated for the rheumatic and the potentially rheumatic child, until more is 
known of the etiology of rheumatism. Author’s Summary. 


Experimental Whooping Cough. Louis W. Sauer and Leonora Ham- 
breciit, Am. J. Dis. Child. 37:732, 1929. 

The injection of B. pertussis (Bordet-Gengou) into the larynx of five healthy 
young monkeys was followed, after a period of incubation of from one to three 
weeks, by spontaneous, paroxysmal coughs. Similar coughs followed inoculation 
in the nares of three healthy young monkeys. The total and differential white 
cell counts usually showed the transient lymphocytosis characteristic of pertussis 
in human beings. The bacillus was recovered from deep throat cultures ; also 
from the larynx, trachea and lungs after death. The bacillus was recovered during 
the height of the cough from an animal that had been inoculated with the bacillus 
recovered, in turn, from the lung of another coughing animal. Animals that 
recovered were immune to subsequent injections of various strains of B. pertussis. 

Authors’ Summary. 

Pseudomembranous Enterocolitis and Mastoiditis Associated with an 
Infection with Morgan’s Bacillus. T. Leonard Sutton, Am. J Dis 
Child. 37:814, 1929. 

A case of pseudomembranous enterocolitis is presented in which the clinical 
evidences of infection of the middle ear developed later, and in which Morgan’s 
bacillus was isolated from the heart blood and from the middle ear. 

Author’s Summary. 


Studies on Filtrable Viruses (Vaccine Virus). Robert N. Nye and 
Frederic Parker, Jr., Am. J. Path. 5:147, 1929. 

Further experiments are described demonstrating the multiplication of vaccine 
virus in tissue cultures. Vaccine virus could not be cultivated using killed tissues 
or under anaerobic conditions. The virus when suspended in Locke’s solution was 
destroyed if heated to 55 C. for twenty minutes or to 37.5 C. for twenty-four 
hours. The optimum hydrogen ion concentration for survival of the virus in 
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glycerin was found to be pa 7. After ccntrifugalization, the bottom layer con- 
tained more virus than the top layer. The virus could not be filtered through a 
Handler filter. Experiments on the viricidal action of hyperimmune calf serum 
are described. . Authors’ Summary. 


The Occurrence of Tubercueoid Reaction in the Inguinal Glands in 

Early Syphilis. H. E. Michelson, Arch. Dermat. & Syph. 19 : 66 , 1929. 

The histologic character of the inguinal nodes in early syphilis is variable, 
two distinct lesions being observed. One is a subacute proliferative and exudative 
inflammation, which may be termed nonspecific lymphadenitis ; the other is a 
tuberculoid reaction which histologically is indistinguishable from that found in 
tuberculous adenitis. The inguinal nodes from twenty-nine persons with early 
untreated syphilis were excised and examined microscopically. Nonspecific inflam- 
mation occurred in twenty-one and tuberculoid reactions in eight. Tuberculoid 
structures were found much earlier in the inguinal nodes than in cutaneous lesions. 
If the tuberculoid reaction is a manifestation of high resistance, then probably 
the production of immunity or antibodies begins early in the lymphatic system. 

Author’s Summary. 

Bacteria in the Tonsils. L. M. RolvogT and S. J. Crowe, J. A. M. A. 

92:962, 1929. 

The tonsils and adenoids were removed at operation in 100 patients with a 
history of acute attacks of tonsillitis. After washing in 70 per cent alcohol, the 
tonsils were ground in sand and cultures were made. The hemolytic streptococcus 
was the predominating organism grown in 91 per cent and the staphylococcus 
in 8 per cent. In one case no growth was obtained. There is no apparent con- 
nection between the predominating type of organism found in the tonsils and the 
clinical symptoms. The majority of these cultures were made during the winter 
months, and all were made between November, 1927, and April, 1928. More than 
50 per cent of the patients from whose tonsils a hemolytic streptococcus was 
grown in pure culture were children under 11 years of age. The majority of 
those in whom a staphylococcus was the predominating organism were over 
25 years of age. The average time between the last acute attack of tonsillitis 
and the tonsillectomy was one month. In eightv-onc cases the hemolytic strepto- 
coccus was the predominating organism in both the tonsils and the adenoids. In 
eight there was a heavy growth of staphylococcus from both the tonsils and the 
adenoids. In ten there was a heavy growth of staphylococcus from the adenoid 
culture and a pure culture of streptococcus from the tonsils. A culture made by 
swabbing the surface of the tonsil is a reliable index of the predominating organism 
in the crypts. Authors’ Summary. 

Infestation with Dipiiyllobotiirium Latum, Fish Tapeworm, with 

Especial Reference to Native Cases. Moses Barron, J. A. M. A. 

92:1587, 1929. 

Native infestation with the fish tapeworm is rapidly increasing in the United 
States and Canada. There appear to be three endemic areas established thus 
far: the lakes of the northern peninsula of Michigan, the lakes in the northern 
part of Minnesota and the lakes around Winnipeg in Canada. The complete life 
cycle of the parasite has been carefully worked out in America, as well as in 
Europe. Two intermediate hosts and one definitive host are the means through 
which the life cycle is completed. Infestation in man can occur only through 
the ingestion of raw or insufficiently cooked fish. A large proportion of the 
population of Finland is infested because of the consumption of raw fish. Of 
the cases of native infestation, the larger percentage occur in Jewish women 
and children who have tasted the raw minced fish in the preparation of gefiillte 
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fish. Infestation of fish occurs not only through their ingestion of infested 
crustaceans but also through the ingestion of other fish that are infested. Pernicious 
anemia does not occur any more often through infestation with the fish tapeworm 
than through infestation with the beef tapeworm and the incidence is slight. 1 he 
removal of the tapeworm apparently does not alter the course of the anemia, nor 
does the presence of the tapeworm modify the profoundly beneficial effect of the 
feeding of liver in bringing back the blood picture practically to normal. Thus 
far, nineteen authentic cases of native infestation have been reported, three of 
which uere added here. Undoubtedly, there could be included many other cases 
of patients who, though not born in America, obviously were infested after coining 
to this country. Author’s Summary. 


Tularemia in Minnesota. E. C. IIanson and R. G. Green, J. A. M. A. 

92:1920, 1929. 

Cases of tularemia in Minnesota are reported. In one case the infection 
followed the bite of a wood tick {Damaccnto variabilis), and in another it followed 
the bite of a finger bj a cat. 

Chronic Meningococcemia. W. R Graves, A. D. Dulaney and I. D. 

Miciielson, J. A. M. A. 92:1923, 1929. 

A case of chronic meningococcemia is described. Meningococcus infection is 
classified as (1) acute meningococcemia, fulminating or followed by meningitis 
and (2) subacute or chronic meningococcemia, with or without metastasis. A 
table of thirteen cases of prolonged meningococcemia reported in this country is 
included. 


Dissociation or B. antiiracis. W. J. Nungestlr, J. Infect. Dis. 44:73, 1929. 

A laboratory stock culture of B. mUhracis aged under various culture condi- 
tions yielded six additional culture types. These forms have all been reisolated 
from the usual anthrax colony type, “purified” by over 100 serial single colony 
isolations. After similar purification all variants were caused to revert to the 
usual colony type. The form giving rise to the usual rough, gray colony has been 
designated as the R form. One variant formed small smooth raised colonies which 
were termed the S form. All forms were studied according to colony char- 
• acteristics, morphology, variations in different mediums, and dissociation under 
different conditions in cultures and in vivo. The virulence was tested in mice and 
guinea-pigs ; all variants when first isolated from the R form could produce death. 
R forms derived from avirulent forms were not virulent. R forms derived from 
slightly virulent forms had an increased virulence approximating that of the 
original R form. From Author’s Summary. 


The Action or Bacteria on Fat. Roy H. Turner, J. Infect. Dis. 44:126 
and 134, 1929. 

1. Five groups of differential plating mediums for lipase-producing bacteria 
have been compared for sharpness of differentiation, sensitivity, inhibition of 
bacterial growth, and tendency to give false positive reactions. 

Those mediums which depended on gross disintegration of tallow or globules 
of cottonseed oil emulsion for differentiation were found to lack sharpness of 
differentiation, to be low in sensitivity, but did not inhibit growth of organisms 
studied and gave no false positive reactions. The development of clear zones 
may be greatly facilitated by using fats made up of short chain fatty acids or by 
adding bile to the medium. 

Those mediums which depend on hydrogen ion indicators for differentiation 
were found lacking in sensitivity due probably to the little effect which the higher 
fatty acids have on p n , and they gave false positive reactions in the presence of 
fermentable carbohydrates. 
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The nile blue sulphate medium gave remarkable sharpness of differentiation 
and high degree of sensitivity, but inhibited the growth of certain organisms. 
The meaning and mechanism of fading zones is discussed ; they do not seem to 
indicate the formation of lipase. Whether nile blue sulphate acts as a differential 
stain or as an indicator is discussed. 

2. The action of a strain of lipolytic bacteria on the globules of an emulsion 
of cottonseed oil in a thin layer of agar medium containing nile blue sulphate 
has been observed with the microscope and photomicrographs made. To aid in 
explaining the observations on cottonseed oil, a similar study has been made of 
pure fats and combinations of two or more. What has been seen to happen to 
cottonseed oil is set forth with interpretations as follows : 

A globule of oil, well removed from a bacterial colon}', becomes blue, due to 
the staining of unsaturated fatty acids, oleic and linoleic, split by diffusible lipase. 
Part of the fatty acids are converted into soaps. There is diffusion into the agar 
surrounding the globule of blue staining material, probably mixtures of these same 
fatty acids and their soluble soaps. If near the colony, this material quickly becomes 
decolorized and disappears ; if further away, this happens slowly. Marked shrinkage 
of the globule occurs; it usually takes a crescentic shape. This shape seems to 
be the result of surface activity of the remaining lipoid material, which no longer 
completely fills the cavity in the agar. Shrinkage of some globules is accompanied 
by protrusion of a bundle of crystals. These are crystals of the solid fatty 
acids, linoleic and palmitic, or their derivatives. Crystals arc seen to form in the 
agar well removed from visible globules of oil. It is suggested that these are 
derived from lipoid material which existed in solution or colloidal suspension. 

The method of study is of greatest value when used in conjunction with accurate 
quantitative methods. Author’s Summary. 


A Comparison of Seven Strains of Organisms Causing Human Blasto- 
mycosis. Dorothy Spring, J. Infect. Dis. 44:169, 1929. 

Different strains of organisms causing human blastomycosis, even within the 
Gilchrist group, differ materially; morphologically in test tube and hanging-drop 
cultures; in fermentation of sugars and resistance to certain dyes, and in virulence. 
Yeast cells in pus are sensitive to dyes to the same extent as those in culture. 
They resist heat at 4S C. for twenty minutes; so it appears that heat therapy 
does not promise success. Similarly, dye therapy does not rest on a scientific, 
basis. Generalization of infection in laboratory animals occurs rarely except in 
mice. The mouse is the animal of choice for diagnostic tests, and it is difficult 
for the organism to gain a foothold at all in rabbits and to a less extent in 
guinea-pigs. Author’s Summary. 


Tabardillo, an American Variety of Typhus. H. Mooser, J. Infect. Dis. 

44:186, 1929. 

Tabardillo is a distinct variety of typhus fever which can be differentiated 
from European typhus by inoculation in guinea-pigs. The disease observed in 
the southern United States is identical with tabardillo of Mexico and is distinct 
from Brill’s disease observed in New York which belongs to the European variety. 

Author’s Summary. 

Spontaneous Tuberculosis in Snakes. Joseph D. Aronson, J. Infect. Dis. 

44:215, 1929. 

Tubercles were found in the various organs of four garter snakes ( Thamnophis 
sirtalis) found dead in the Philadelphia Zoological Garden. Large numbers of 
acidfast but not alcoholfast bacilli were observed within them. The tubercles 
consisted of a central area of necrosis surrounded by cells with a large, clear, 
vesicular nucleus, by connective tissue, and by some deeply staining smaller cells, 
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with numerous eosinophils scattered throughout. From the lesions was isolated 
an acidfast but not alcoholfast chromogenic bacillus that grows best from 20 to 
25 C. and is pathogenic for garter snakes, frogs, goldfish, chameleons and red 
lizards, but not for guinea-pigs, rabbits, chickens or pigeons. The bacillus differs 
in cultural and antigenic character and in staining reaction from previously 
described pathogenic poikilothermic acidfast bacilli. The name Mycobacterium 
t Jiamno pjicos is suggested for this organism. Author’s Summary. 

Two Outbreaks of Food Poisoning Probably Due to B. Cloacae. Enos 

B. Buchanan and Emerson Megrail, J. Infect. Dis. 44:235, 1929. 

An organism of the cloacae type was present, and organisms of the paratyphoid 
group were absent, in two outbreaks of food poisoning. The cultures of this 
organism obtained from the food produced a substance toxic for rabbits. From 
the epidemiologic and experimental data reported, it is probable that B. cloacae 
was the cause of these outbreaks. Authors’ Summary 

Epizootic Lymphadenitis in Guinea-Pigs. Emerson Megrail and Robert 

N. Hoyt, J. Infect. Dis. 44:243, 1929. 

A small outbreak of epizootic lymphadenitis in guinea-pigs was shown to be 
due to j3 and 7 types of streptococcus. Staphylococcus albas was also present, 
probably as a secondary invader. The source of the infection could not be 
ascertained. Experimental production of the disease was apparently through the 

S ^ U1 ‘ Authors’ Summary. 

Production of Colds with Micrococcus Catarriialis. John E. Walker, 

J. Infect. Dis. 44:254, 1929. 

Two of three intranasal inoculations with M. catarriialis in the same person 
were followed by typical colds. The inoculated organism was recovered on culture. 
In one instance the inoculated organism was not found on early culture, but 
was present later when the exudate became more mucoid. The experiments, taken 
in conjunction with two previous acute infections of the upper respiratory tract 
associated with B. influenzae and B. bronchiscpticus, arc believed to indicate that 
the bacteria cultivated from the nasal exudate are the primary cause of colds. 

Author’s Summary. 

The Morphology of Coccidioides Immitis. Florence E. Ahlfeldt, J. 

Infect. Dis. 44:277, 1929. 

A short historical sketch of the life cycle of Coccidioides immitis is given A 
hanging block preparation showed that it took from about seven to ten days for the 
mycelium to form into spherical or almost spherical spores. Tissues stained by 
the osmic acid method of Murray showed many interesting details. Some structures 
took the osmic acid stain and some took the contrasting stain. For convenience 
we called these types osmic-acid-positive and osmic-acid-ncgative. In some prep- 
arations we found that these two forms were contained in the same shell. This 
type had a large double-contoured membrane taking the contrasting stain, and the 
membrane was frequently spiculated and ruptured. Within this membrane were 
the osmic-acid-positive and osmic-acid-negative forms, which frequently were pass- 
ing through the ruptured double-contoured membrane. Such structures as these 
suggest a bisexual life. In the previous report we noted that it took ten days for 
the animals to manifest any clinical symptoms. During the present morphologic 
study it was found that ten days was required for spore formation. Thus it would 
seem that it is the dissemination of the spores that is coincident with the spread 
of disease. 1 

Author’s Summary. 
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The Significance of Certain Reactions Induced by “Resting Bacteria.” 

Arthur Isaac Kendall and Mitzuteru Isiiikawa, J. Infect. Dis. 44:282 

1929. 

The reduction of methylene blue by “resting bacteria” in the presence of certain 
carbohydrates is precisely paralleled by the fermentation of these same carbo- 
hydrates in cultural mediums inoculated with identical strains of proliferating 
bacteria. It is inferred that resting bacteria, therefore, initiate changes in substrates 
which they, as proliferating bacteria, would subsequently use for their energy 
requirements. The initial changes thus induced in substrates are not associated 
with the proliferation of the organisms; they occur under conditions of time, 
temperature and environment which preclude growth. The substrate, thus initially 
altered, is conceived of as in a state peculiarly adapted to rapid utilization for 
energy. The high degree of specificity of this preliminary change in various 
carbohydrates resides in the hereditary chemical architecture of the microbic 
protoplasm. It seems to be manifested at the surface of the microbe. The reactions 
induced by “resting bacteria” will not ordinarily supplant cultural reactions; the 
technic is more complex and cumbersome. Authors’ Summary. 


Fatal Septicemia in Man Due to Bacillus (Salmonella) Suipestifer. 
John T. Bauer and Margaret McClintock, J. Infect. Dis. 44:292, 1929. 


A fatal human infection suggesting typhoid fever and due to an organism 
with the cultural and serologic characteristics of B. suipestifer is described. The 


source of the infection remains undetermined. 


Authors’ Summary. 


The Significance of Postmortem Bacteriologic Examination with 
Special Reference to Streptococci and Enterococci. Emanuel Z. 
Epstein and M. A. Kugel, J. Infect. Dis. 44:327, 1929. 

In these bacteriologic investigations at necropsy in the sixtv-six blood cultures 
and sixty-two bone marrow cultures, at least one organism was always present. In 
forty-two heart muscle cultures, five were sterile, and in forty-three valve exam- 
inations four were sterile. Streptococci of all kinds were isolated in 79 per cent 
of the cultures of the blood, in 67 per cent of the bone marrow, in 47 per cent 
of the heart muscle and in 40 per cent of the normal valves. Nonhemolytic strepto- 
cocci were found in blood, bone marrow, heart muscle or valve in 86 per cent of the 
cases. The infrequency of the pneumococcus, streptococcus beta and anaerobic 
organisms was observed. A slrikingh' high percentage of nonhemolytic strepto- 
cocci tested were identified as enterococci. It seems that no significance can be 
attached to the recovery at necropsy of such organisms as Streptococcus alpha. 
Streptococcus gamma, enterococcus, Staphylococcus aureus, Bacillus coli and 
Bacillus pyocyancus unless the same organism has been found during life. 

Authors’ Summary. 

The Occurrence of Bacterium Tularense in the Wood Tick, Derma- 
centor Occidental is, in California. R. R. Parker, C. S. Brooks and 
Hadleigii Marsh, Pub. Health Rep. 44:1299, 1929. 

The recent occurrence in San Benito County, Calif., of an unrecognized 
pathologic condition in cattle heavily infested with ticks has resulted in the demon- 
stration in adults of a natural tularemia infection due to the Pacific coast tick, 
Dermacentor occidcntalis Newmann. This observation is of importance, because 
this tick, which is common in many sections of California and in southwestern 
Oregon, is a frequent parasite of man, and, hence, an apparent potential source 
of human tularemia. It has also been reported in horses, cattle, deer, dogs, sheep 
and rabbits. The data at hand are not sufficient to justify an assumption as to 
what part B. tularense might have played in the pathologic involvement of the 
affected cattle. They are of interest chiefly as further evidence of the wide 
dissemination of tularemia in nature and of the numerous avenues for human contact. 
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The Oxidation by Bacteria oe Compounds of tiie Parapiienyeendiamine 
Series. S. Ellingwortii, J. W. M’Leod and J. Gordon, J. Path. & Bact. 
32:173, 1929. 


The oxidations of the various methyl substitution products of paraphenylen- 
diamine hydrochloride which may he produced by chemical oxidizing agents 
resemble closely those produced by certain bacteria. The facility with which such 
diamines arc oxidized to colored products is increased as the number of methyl 
groups in the molecule is increased, and for this reason the tetramethyl compound 
is the most delicate reagent for indicating the oxidizing activities of bacteria. In the 
absence of free access of oxygen the various diamines appear to have a roughly 
similar toxicity for bacteria. When oxygen has free access to bacterial colonies 
previously exposed for a few seconds to a solution of a diamine, it is found that 
the monomethyl compound is the most toxic, and the teramethyl the least toxic, 
and the variation in toxicity is closely associated with the speed with which the 
colonies develop a black tint. The tetramethyl compound, which differs from the 
other diamines examined in not developing a black tint on oxidation, and which is 
less toxic on oxidation than the others, is the most suitable for use in diagnostic 
bacteriology. It should be used in a 0.5 per cent solution, which is the lowest 
concentration giving frank color reactions in bacterial colonies. The bacterial 
colonies capable of oxidizing the tetramethyl derivative to a blue-violet also reduce 
this compound, so that the color fades away again, although at varying speeds 
with different bacteria and most slowly in the case of those which oxidize it most 
rapidly. In the case of the other compounds oxidized in bacterial colonies to a 
black tint, the oxidizing colonies are picked out permanently, since the development 
of the black color coincides with the death of the bacteria, and there cannot 
therefore be any subsequent reduction. The tetramethyl compound indicates the 
oxidizing activity of a number of bacteria not picked out by the other diamines, 
notably B. pertussis and B. influenzae, of which the former is the most active. All 


attempts to prepare mediums containing paraphenylendiamines or modications of 
such substances, on which actively oxidizing bacteria would develop colored colonies 


as they grow, have failed. 


Authors’ Summary. 


The Effect of Certain Factors on the Growth of the Pneumococcus. 

Hedley D. Wright, J. Path. & Bact. 32:203, 1929. 

For full growth of the pneumococcus a small amount of fermentable carbo- 
hydrate (dextrose) is necessary (0.2 per cent). Excess leads to production of 
high acidity and so hastens autolvsis. Thermostable nitrogenous substances are 
adequately supplied by 1 per cent peptone ; relatively thermolabile constituents, 
essential to growth, are to be found in yeast extract and blood in large amount, in 
extract and in serum in small amounts, and also in peptone. Heating organic 
fluids, especially peptone, serum and yeast extract, causes them to become inhibitory 
to the growth of the pneumococcus. This inhibitory effect is diminished or its 
development is prevented by conditions favorable to reduction. The pneumococcus 
is also inhibited by excess of salts and readily destroyed by salts in the absence of 
colloids. Under certain conditions small quantities of calcium salts are favorable 
to growth. From a study of growth curves it is concluded that the length of the 
period of lag and the rate of growth depend on all the nitrogenous constituents of 
the medium and not solely on the so-called accessory factors. 

Author’s Summary. 

The Effect of Growing Smooth and Rough Cultures in Serum. J. A. 

Arkwright and R. M. Pitt, J. Path. & Bact. 32:229, 1929. 

In nutrient broth diluted 1 in 5 with distilled water and in normal rabbit serum 
diluted 1 in 5, little effect in turning S cultures into R was detected even in old 
cultures. Culture, mediums containing serum with somatic agglutinins for the S 
strain growing in them have a strong tendency to turn the S culture into the R 
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form, in the course of one or two weeks. This property is independent of the 
presence of flagellar agglutinins, and is exhibited whether the S somatic agglutinins 
have been produced by the organism in the culture (B. typhosus ) or by another 
(B. cntcritidis, Gaertner), so long as these agglutinins agglutinate the bacterium in 
the culture. The effect of an agglutinating serum on the production of the R form 
from the S form is not seen if the S somatic agglutinins have been removed by 
heating at 70 C. or by specific absorption with the appropriate bacterial emulsion. 
Neither growth in R serum nor growth in normal serum with or without a 
steamed S emulsion had the effect of transforming R into S cultures. Cultures 
with R somatic agglutinogen which formed S looking colonies and were not 
agglutinated by salt solution appeared in several old cultures, especially those 
which had been definitely R at some time; since these were R antigenically they 
should be regarded as essentially R. All the cultures were still motile at the end 


of the various experiments, though in several instances they had been growing 

in antifiagellar serums. » , ~ 

■ Authors Summary. 


Trypsinized Serum Tellurite Copper Sulphate Agar i-or the Isolation 
of Cornyebactkrium Diphtheriae. V. D. Allisox and T. H. Ayling, 
J. Path. & Bact. 32:299, 1929. 

The addition of 0.05 per cent of copper sulphate to trypsinized serum tellurite 
agar increases its value in the isolation of C. diplhcriac from nasal, throat and ear 
swabs. The action of the medium is as follows : The growth of staphylococci and 
streptococci is prevented; C. diphtheriae, C. hofmmniii and organisms of the 
diphtheroid group grow out unrestricted, and are much more readily recognizable 
in cultures. The spread of organisms of the B. protcus type, so often present in 
swabs from the ear, is inhibited. The differential appearance of colonies of 
C. diphtheriae, C. hofmemni C. xerosis and other organisms of the diphtheroid 
group is more accentuated on this' medium than on trypsinized scrum tellurite 
agar. Cultures of C. diphtheriae on the medium produce a characteristic somewhat 
pungent odor. A scries of swabs from acute cases of diphtheria was inoculated on 
to plates of the copper sulphate medium for the isolation of C. diphtheriae ; the 
swabs were also inoculated on to slopes of Foffler’s medium for the microscopic 
examination of stained films from the resultant cultures, owing to the atypical 
appearance microscopically of some strains of C. diphtheriae when grown on the 
copper sulphate medium. By this means it has been shown that the presence or 
absence of virulent C. diphtheriae may be reported within forty-eight hours from 
the receipt of the swab. Growth on the copper sulphate medium has no effect on 
the virulence of C. diphtheriae. Authors’ Summary. 


Hydatid Infestation (Echinococcus Granulosus) in Sheep, Oxen and 
Pigs, with Special Reference to Daughter Cyst Formation. N. 
Hamilton Fairley and R. J. Wright-Smitii, J. Path. & Bact. 32:309, 
1929. 

The distribution and incidence of degeneration in 6,497 sheep cysts, in 929 ox 
cysts and in 727 pig cysts are considered. Forty-three examples of early endogenous 
daughter cyst formation were studied in these hosts. Degeneration or rupture of 
the parent cyst was never observed, and the adventitia was normal in thirty-nine 
instances. The frequent incidence of degeneration noted in old mother cysts of 
large dimensions is essentially a secondary phenomenon due to increased intracvstic 
tension occasioned by the growth of young endogenous daughter cysts. The 
present study constitutes the only series of observations dealing with the early 
stages of endogenous daughter cyst formation and the results are incompatible with 
the view that they originate under conditions menacing the life of the parasite. 
One hundred and sixty-two examples of exogenous daughter cyst formation were 
studied. The mother cyst was degenerated and ruptured in eighty (49.4 per cent). 
The adventitia was normal in 129 (79.6 per cent), sclerosed and thickened in 27 
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(16.6 per cent), and calcified in 6 (3.7 per cent). Exogenous cyst formation was 
found to be entirely independent of the adventitia. Such cysts are formed by a 
localized evagination of both layers of the mother cyst with constriction and 
fusion at the neck of the protrusion, and subsequent separation into the pericystic 
space. Three stages in the evolution of exogenous cysts are described, and the 
high incidence of degeneration of the original mother cyst is shown to depend on 
its mechanical separation from the adventitia by daughter cysts which as a result 
of local pressure produce the tessellation effects discussed in the text. The presence 
of intracuticular vesicles (pseudodaughter cysts) was described and specially studied 
in pig cysts where they were found to originate as hyaline degenerations of 
the laminated layer. Their presence was also observed in other hosts including man. 
In our opinion nonrecognition of the true nature of the intracuticular vesicle con- 
stitutes the basis on which the whole classic theory of the intracuticular origin of 
the daughter cyst has been founded. Cuticularization of the brood capsule as 
described by Deve is confirmed. Our observations also support the main thesis 
of Deve that the vesicular evolution of the scolex constitutes the most common and 
important source of endogenous daughter cyst formation. 

Authors’ Summary. 


Ox Seasonal Variatioxs ix Boxy Weight ix Pulmoxary Tuberculosis. 

M. ICesava Pai, Tubercle 10:212, 1929. 

There seems to be a general agreement of weight curves in all parts of the 
world, the apparent differences being due to differences in climate between the 
localities where the observations arc made. Extremes of heat and cold and dryness 
of the air cause a fall of weight, while a pleasant temperature like that of summer 
in colder countries and the cold season in the tropics produces a rise in the weight 
curve. Rains have no particular effect on body weight. The factors discussed 
in this paper have an important bearing on the location of sanatoriums in India. 
These should not be constructed in the plains, where the climate is hot, nor on the 
west coast, where it is both hot and moist. Also, too dry a climate may not be 
congenial. A moderate elevation with a cool summer and moist cooling winds 
during the hotter months is desirable. pj j c 0RPER 


Co-Relatiox of Calcium Metabolism, Parathyroid Fuxctiox and 
Chronic Pulmonary Tuberculosis. Philip Ellmax, Tubercle 10:257, 
1929. 

The calcium content of the blood serum in pulmonary tuberculosis varies 
only within normal limits (from 9 to 12 mg. per hundred cubic centimeters). In 
cases responding favorably to treatment, the calcium content can be increased, 
but only within normal maximal limits. The administration of calcium or para- 
thyroid must be continued over prolonged periods, if calcium retention is to be 
promoted. A combination of parathyroid extract with calcium lactate has proved 
as effective as any. Microscopic examination of the parathyroid glands in cases 
of pulmonary tuberculosis shows signs of increased functional activity. It is 
concluded that there is a definite relationship between pulmonary tuberculosis, on 
the one hand, and calcium metabolism and parathyroid function, on the other. 

IT. J. Corper. 

The Early Infiltration and Its Relation to the Development of 
Phthisis. H. V. Morlock, Tubercle 10:267, 1929. 

The development of phthisis from an apical lesion is uncommon. The “early 
infiltration” is described and particular emphasis placed on the acute commence- 
ment of the disease and the possibility of mistaken diagnosis at this stage. The 
early infiltration may be a transient condition, healing to leave only a scar which 
may later be discovered and considered to be the early manifestation of the disease 
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but which, in fact, is the end-result of an attack of pulmonary tuberculosis. The 
“early infiltration” is often progressive, and when it has advanced, the condition 


of the lungs is then indistinguishable from phthisis. 


H. J. Corper. 


Living Tubercle Bacilli in a Septic Tank Effluent. S. Lyle Cummins 
and C. M. Acland, Tubercle 10:310, 1929. 

Living tubercle bacilli were found in the effluent from a septic tank, indicating 
the ability of these organisms to resist the digestive processes of this procedure. 

H. J. Corper. 


Inflammations of the Placenta and Fetal Sepsis. Friedrich Woiilwill 
and Hans Eriiard Bock, Arch. f. Gyniilc. 135:271, 1929. 


Four cases of diffuse placentitis are described. The bacteria were Bacillus coli 
in two cases; streptococci in one case; and a mixed infection of gram-negative 
bacilli ( B . coli) and gram-positive anaerobic bacilli in the fourth case. The 
pregnancies concerned were in the fourth and fifth month. The placentitis is 
regarded as secondary to fetal bacteremia. The organisms were distributed in 
large quantities in the placenta, especially the villous vessels which contained 
emboli of bacteria; other fetal organs as the liver, spleen and brain also contained 
large numbers of bacteria. The organisms in the villi had invaded the intervillous 
spaces through a break in the syncytial lining and thus infected the maternal blood 
stream. One mother died of sepsis which was considered secondary to the fetal 
septicemia, and another mother whose uterus was removed showed that the organ- 
isms had extended into the vessels of the broad ligaments. In the two other cases 
there were no or slight reactions in the maternal organism despite the diffuse 
distribution of bacteria in fetuses. One of these had an external thoracic defect 
which probably permitted direct entrance of organisms from the infected amniotic 
water. The case of streptococcal fetal infection was considered to be secondary to 
a maternal focus. The other cases are thought to have been infected through the 
amniotic water, and the latter was thought to have been infected secondary to 
criminal interference with pregnancy. The reactions of the fetus and its ability to 
cope with infection are discussed. The placenta showed an accumulation of count- 
less leukocytes about the villi, chorionic plate and about the amnion. There were 
regressive and progressive changes and phagocytosis. Despite the overwhelming 
distribution of bacteria in many of the other fetal organs, no reaction was visible 
except in the liver about the vessels containing the organisms. There was also 
some accumulation of histiocytes. In a note mention is made of five more cases 
of fetal bacteremia occurring in fetuses of three to five months. Bacteria were 


found in the bronchi and gastro-intestinal tract of one fetus of only three months’ 
development, showing that even in this early state infected amniotic water can be 


aspirated or swallowed. 


A. J. Ivobak. 


Reticulo-Endotiielial System in Leprosy. H. G. Riecke, Beitr. z. path. 

Anat. u. z. allg. Path. 80:201, 1928. 

The rarity of leprosy in Germany prompted the author to study and report a 
fatal case in a woman, aged 28. The lesions of the skin were of the tuberculous 
type; tissue obtained from them during life was studied. Numerous nodular lesions 
were present in the mucous membranes of the nose, mouth and pharynx, and the 
larynx was diffusely involved. The liver and the spleen contained the characteristic 
nodules. The spleen revealed myeloid transformation of the pulp, and many lepra 
cells. The lymph nodes were hyperplastic and contained large reticulo-endothelial 
cells filled with lipoid material. The lepra cells, whenever present, were of the 
same size and morphology as the reticulo-endothelial cells and were filled with 
bacilli, but contained little or no lipoid. The storage of lipoid by the reticulo- 
endothelial cells is considered evidence of an abnormal lipoid metabolism in leprosy. 

O. T. Schultz. 
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Etiology of Inguinal Granuloma. A. Musger, Beitr. z. path. Anat. u. z. 
allg. Path. 80:257, 1928. 

From local tissue removed by biopsy and from pus, in a case of inguinal 
granuloma, Musger isolated a pseudodiphtheriod bacillus, which he obtained also 
from the blood of the patient. A similar organism was later obtained from the 
blood and inguinal nodes of a second patient. When inoculated locally in guinea- 
pigs, the organism caused changes in the inguinal lymph nodes similar to those 
in the nodes in man. q -j- Sciiultz. 


The Pathology of Acute Disseminated Miliary Tuberculosis of the 
Lungs. W. Gretiimaxn, Beitr. z. Klin. d. Tuberk. 71:1, 1928. 

The microscopic structure of miliary tubercles is largely dependent on the 
degree of immunity. Neither the clinical observation nor the histologic criteria 
can definitely establish the duration of the disease. Vascular foci are found in not 
more than from 70 to 80 per cent of the cases. They may rupture into the blood 
stream. The tubercles in the infima contain usually not many tuoercie bacilli. Their 
significance as sources of the dissemination is doubtful. The pathogenesis of 
miliary tuberculosis is still obscure. The author protests against Iiuebschmann’s 
theory that all miliary tubercles start with a miliary caseous pneumonia, and 
may then show productive changes. The miliary tubercle develops in the blood 
vessel wall, and residues of the latter are usually found in its center. Most 
of the tubercle bacilli are found where nuclear debris is seen. The alveolar 
epithelial cells play an important role in the formation of the tubercle; they are 
transformed into epithelioid cells. This paper contains many good illustrations and 
complete clinical and pathologic data. Max Pinner 


Tubercle Bacilli in Hen’s Eggs. RaebiGer, Beitr. z. Klin. d. Tuberk. 71: 
209, 1929. 

Three chickens were infected with avian tubercle bacilli. Three days after the 
infection tubercle bacilli could be isolated in pure culture from the blood stream. 
Twelve eggs which were laid from ten to fourteen days after the infection were 
examined microscopically and culturally for the presence of tubercle bacilli. Fifty- 
two other eggs laid between the seventeenth and sixtieth day following the infection 
were examined only microscopically. The earliest date at which tubercle bacilli 
could be demonstrated in eggs was ten days after the infection. In all of the first 
twelve eggs tubercle bacilli could be demonstrated either microscopically or cul- 
turally. Out of the fifty-two eggs which were examined only microscopically, in 
nineteen or 36.5 per cent, tubercle bacilli could be demonstrated. Artificially infected 
eggs were boiled, and it was ascertained that avian tubercle bacilli may survive a 
five minute boiling period. Max Pinner . 


Experiments on the Production of Tubercles and Tuberculoid Struc- 
tures in the Skin of Healthy Pigs Following the Injection of 
Lipoids. A. Haim, Beitr. z. Klin. d. Tuberk. 71:269, 1929. 


This is a complete report on extensive experiments which cannot be reported 

briefly. The main conclusions are that under certain conditions tubercle bacillus 

lipoids may produce typical tubercles in the skin of pigs. Other lipoidal materials 

and certain colloidal materials may produce similar lesions. Striking individual 

differences were observed. ,, „ 

Max Pinner. 


Spontaneous Tuberculosis in Monkeys. H. IT. ICalbfleisch and A 
Noiilen, Beitr. z. Klin. d. Tuberk. 71:336, 1929. 

This study was undertaken in order to establish the possible sources of error in 
experimental tuberculosis with monkeys. Both from their own experiments and 
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from an extensive review of the available literature, the authors conclude that 
monkeys living wild under normal conditions never contract tuberculosis. The 
frequency of tuberculosis in monkeys living in captivity depends on many different 
factors such as, crowding, uncleanliness, possible sources of infection, the amount 
of air currents, etc. Monkeys living in captivity are undoubtedly susceptible to 
tuberculosis, particularly if coresidence with an infected animal exists. The diag- 
nosis of tuberculosis during the life time of monkeys can be done by clinical and 
roentgenologic observation. The roentgenologic data are important and reliable. 
Strictly extrapulmonary lesions occur only rarely, if ever. Tuberculin tests are 
unreliable, since tuberculous monkeys do not react essentially differently from 
normal monkeys. It was found that by keeping monkeys in the open air, even 
during cold periods in the moderate climate of Germany, the danger of infection 
was much decreased as compared with monkeys kept in stables. Spontaneous 
infection can be completely avoided if monkeys are kept in the open air and if all 
possible sources of infection, particularly infected animals are excluded. 

Max Pxx.ver. 


Immunology 

The Avian, Human, and Bovine Tuberculin Reactions in Children. 
B. M. Gasul, Arch. Pediat. 46:67, 1929. 

The conclusions are that 110 children with pulmonary tuberculosis, all of whom 
reacted positively to the human and bovine tuberculin, failed to react to the avian 
tuberculin with the usual Pirquet test. No appreciable differences were noted in 
the reactions to the human and bovine types. The avian tuberculin appears to be 
specific only to tuberculosis caused by the avian type of tubercle bacillus. 

Author’s Summary. 

The Precipitable Substances of Bacilli of the Salmonella Group. 
J. Furth and K. Landsteinek, J. Exper. Med. 49:727, 1929. 

Specific precipitable substances rich in carbohydrates, containing little protein 
and small amounts of a material apparently of fatty nature, have been prepared 
from the main serologic types of the typhoid-paratyphoid groups. The preparations 
in their present state of purity do not exhibit pronounced chemical differences in 
spite of serologic dissimilarity. In this respect the results differ from those 
observed with the polysaccharides of pneumococci. The specificity of the precipitin 
reactions of these substances parallels, in a general way, the so-called small 
flaking agglutination. Attempts to separate different fractions from the active 
substance serologically by means of precipitation with antibody solutions were, 
on the whole, unsuccessful. The differences in resistance to the action of acid 
and alkali were found to be characteristic for various specific carbohydrates. 

Authors’ Summary. 

The Mechanism of Opsonin and Bacteriotropin Action. Stuart Mudd, 
Balduin Lucre, Morton McCutcheon, Max Strumia and Emily B. H. 
Mudd, J. Exper. Med. 49:779, 797 and 815, 1929. 

1. Methods are described for investigating the relation between phagocytosis 
of bacteria by polymorphonuclear leukocytes and certain physicochemical properties 
of the bacterial surface. Serum sensitization causes the following changes in the 
properties of acid-fast bacteria : increased cohesiveness, decrease in surface electric 
potential difference, decrease in the power of the bacteria to become wet by oil 
and increased phagocytosis. Tests have been conducted periodically with the 
serums of four rabbits under active immunization, with as many strains of acid- 
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fast bacteria; the parallelism between the alteration in bacterial surface properties 
and the promotion of phagocytosis by these scrums have been, within the experi- 
mental error, complete. The percentage of phagocytosis of a given bacterial suspen- 
sion has been found to depend both on the sensitizing serum component or 
components deposited on the bacterium and on the intrinsic properties of the 
unsensitized bacterial surface. 

2. The combination of a substance or substances present in fresh immune rabbit 
serum, heated or unheated, or in fresh indicated normal rabbit serum, with a 
substance or substances in the bacterial surface, causes an increase in cohesiveness, 
a decrease in surface potential difference and a characteristic alteration in wetting 
properties of the bacteria, and prepares the bacteria for phagocytosis. The effective 
substance or substances in the serum may become so altered as the result of heating 
or aging that combination with the bacterial surface, while causing changes in- 
bacterial surface properties indistinguishable by the present physicochemical tests 
from these just mentioned, may not lead to phagocytosis, or may lead to phago- 
cytosis with a prezone not paralleled by a prezone in the changes in surface 
properties. Sensitization of bacteria with human scrums causes changes in surface 
properties similar to those caused by rabbit serums, but does not lead to phago- 
cytosis by rabbit leukocytes. The spreading requirements of rabbit polymorpho- 
nuclear leukocytes are evidently highly selective. 

3. Rabbits infected intravenously with virulent mammalian tubercle bacilli have, 

in a majority of cases, developed circulating antibodies to a slight but appreciable 
degree. The increase in titer was detected in one group of rabbits within the 
second or third week, and in others during the second month, of infection. In 
rabbits with residual pulmonary foci, resulting from infection six months or more 
previously with human tubercle bacilli, on reinfection with bovine tubercle bacilli 
circulating antibodies developed promptly, strikingly in excess of those found during 
the course of primary infection. Such antibodies were present six or seven days 
after reinfection. The changes in tiler during tuberculous infection, as detected 
by the bacterial surface reactions and by phagocytosis, were again, within the 
experimental error, in quantitative correspondence. The loss of the phagocytosis- 
promoting power in heated normal scrum involves an exception to this corre- 
spondence between surface and phagocytosis effects. This exception was discussed 
in an earlier paper. Authors' Summary. 

The Influence of Chemical and Other Agents Upon the Toxicity and 
Antigenic Power of Ricin. Emmett B. Carmichael, J. Pharmacol. & 
Exper. Therap. 35:193 and 223, 1929. 

The preparation of several specimens of ricin is described. These exhibited 
such characteristic properties as coagulation by heal, toxicity when injected into 
animals and agglutination of mammalian blood corpuscles. The toxicity of ricin 
was destroyed by such oxidizing agents as potassium permanganate, 30 per cent 
hydrogen peroxide, ozone, chlorine, bromine and iodine. Ultraviolet light, partic- 
ularly that with wave lengths between 225 and 250 millimicrons, was found effective 
in destroying the toxicity of ricin. Ricin detoxified by boiling or by partial oxida- 
tion with potassium permanganate retains its antigenic activity, so that serums of 
rabbits and guinea-pigs receiving injections of detoxified ricin protect white mice 
from fatal doses of untreated ricin. Prolonged treatment of ricin with a large 
excess of potassium permanganate destroys its antigenic power as well as its 
toxicity. A single large dose of ricin detoxified with potassium permanganate 
develops an immunity in rabbits strong enough to protect them from as many as 
120 lethal doses of the untreated ricin. Serums from these rabbits in amounts as 
small as 0.25 cc. protect white mice against fatal doses of ricin. The antigenic 
activity of ricin is thus found to be less susceptible to oxidizing agents, such as 

potassium permanganate, than is its toxicity. . „ „ 

Arthur G. Cole. 
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Immunity to Tuberculous Superinfection. Bruno Lange, Ztsclir. f. Hyg. 
u. Infectionskrankh. 110:185, 1929. 


After carefully weighing all available evidence, Lange comes to the following 
conclusions : The experimental experiences and the observations in man show, 
beyond doubt, that a specific immunity develops in the course of active tuberculosis. 
The Behring-Romer doctrine of the acquired immunity of adults due to childhood 
infection is not sufficiently supported by experimental, epidemiologic or other 
evidence. In order to obtain a better judgment of the action of superinfcction in 
man, additional experiments are necessary which approximate, as much as possible, 
the conditions existing in primary infection and superinfection in man. So far as 
the primar 3 r infection is concerned, this means the artificial production of an active 
infection which remains latent for a long time and tends to heal. In the case 
of superinfection, attention should be paid to the conditions normally present, such 
as infection with minimal doses and the variations of natural susceptibility which 
are so important in the course of the disease. A proper experimental investigation 
of the effect of the complex factors which lower resistance seems to be possible 
only when by additional experiments one is more thoroughly informed of the 
exact modification of an infection bj* a preceding one under conditions which 


exclude these complicating factors. 


W. Ophuls. 


Tumors 


Multiple Superficial Benign Epithelioma of the Skin. F. Wise, Arch. 
Dcrmat. & Syph. 19:1, 1929. 


The disease designated by Little as erythematoid benign epithelioma, in 1923, 
has for many years been recognized in this country as multiple, benign, superficial 
epithelioma of the skin. The lesions are usually basoccllular new growths, arising 
primarily on unchanged skin; they may also be prickle cell lesions or mixed 
growths. Lesions of this kind have been confused with Bowen’s disease, extra- 
mammary Paget’s disease and (more rarely) arsenical epitheliomas and kerato- 
dermas. In microscopic preparations, Bowen’s disease is a distinct entity with 


histologic features peculiar to itself and like any intra-epidcrmic carcinoma. The 
exact status of extramammary Paget’s disease is still undetermined both clinically 
and histological ly. Although the clinical diagnosis of multiple benign superficial 
epithelioma usually is not attended with many difficulties, the differentiation from 
Bowen’s disease, extramammary Paget’s disease, arsenical kcratodermas and other 
lesions which closely simulate the multiple new growths is by microscopic examina- 


tion of the lesions. 


Author’s Summary. 


The Lymphoblastomas. H. L. Keim, Arch. Dermat. & Syph. 19:533, 1929. 

The results in twenty patients with lymphoblastoma, including complete post- 
mortem studies in ten, are recorded. There is a striking variability of the clinical 
changes in this group of diseases, making proper classification extremety difficult. 
That seemingly widely divergent dermatoses are genetically related is established 
by the striking similarity of the microscopic picture. In each there are tumor cells 
of the lymphocyte series resting in a connective tissue reticulum, the distinguishing 
feature occurring in the degree of differentiation of the cells of the neoplasm. The 
term tymphoblastomas is given to the members of this group on the basis of their 
genetic relationship. Author’s Summary. 


Cancer of the Skin Due to Occupation. W. J. O’Donovan, Arch. Dermat. 
& Syph. 19:595, 1929. 

The author cites the cases of eighteen patients with carcinoma who were in 
the tar industry, three in an anthracene factory, three with arsenic cancer of 
occupational origin, one oil carcinoma and one x-raj r carcinoma. Sixty-one patients 
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with carcinoma of the hands are mentioned, and an effort is made to correlate 
the condition with the occupation of the patient. 


A Unified Explanation for New Growths on Man. Heinrich Muller, 
Virchows Arch. f. path. Anat. 269:105, 1928. 


A study of the literature, much thought and the results of careful study of 
many tumors, especially in relation to their growth and spread, led Muller to the 
following opinion : Carcinoma is regeneration gone wrong. Physiologic regenera- 
tion is stimulated either by the products of destruction of tissue or by a hormone 
coming from another organ. He points out that stimulation of new growths by 
hormones may occur, e. g., the growth of bones, hypertrophy of the breast during 
pregnancy, development of secondar}- sex characters, etc. These hormones, he 
argues, are specific. The tissue formation occurs through the mesenchyme tissues 
which are present throughout the entire body and which in part are in close 
relation to the vascular system. The replacement of tissues destroyed is over- 
done, but after proper replacement, it gradually regresses to the proper point. 
This replacement begins in the mesenchyme in long continued destruction or even 
in sudden destruction as by trauma and roentgen effect. Carcinoma may occur 
from increased regeneration which then continues as an independent regenerative 
process. This prolonged action is caused by a prolonged destruction of tissue 
manifestly due to insufficient blood supply. Histologic studies have shown that 
the capillaries concerned in regeneration (carcinoma) at first show an increase 
in size; finally, they are compressed by the epithelial cells and obstructed. The 
cellular damage leads to further release of hormones, which leads to further 
stimulation of growth. The formation of metastases occurs through hormones 
carried through the lymph and blood stream. It is easily understood why the 
lymph nodes in the line of drainage in a primary carcinoma should be involved 
since they receive the lymph containing the released hormones from the primary 
growth. The predilection of the liver may be explained by its slow blood stream 
rate and prolonged activity of hormones. The fact that in many cases there is 
a predilection of organ systems for the formation of metastases may be explained 
by the assumption of specific sensitivity of their mesenchyme to the oncoming organ 
hormones. 


This point of view differs from most others in that it disregards the hypothetic 
changes in character of the carcinomatous cells and allows a physiologic interpreta- 
tion. Naturally, in pathologic anatomy one sees things as they are, or rather 


were, when the tissues were removed, and the dynamics of the processes cannot 

be studied. _ T 

V. G. acobson. 


The Effect of Diet on Tumor Growth (Experiments with Rat Sarcoma). 
E. Friedberger and I. Grunstein, Ztschr. f. d. ges. exper. Med 62:344 
1928. 

Tumor growth is influenced by disturbances of nutrition in the sense that 
insufficient or deficient diet retards tumor growth. This is equally true when 
the quantity of food is insufficient and when the quality of food is at fault (vitamin 
deficiency through heating, insufficient quantity of mineral salts, etc.). 

Conversely, excessive food favors tumor growth. The authors emphasize that 
the influence of diet on neoplastic growth was known to the ancients and in 
medieval times, but appears to have been forgotten in modern times. They ffive 
an extensive bibliography dealing with the clinical as well as the experimental 
phases of the subject. 

Balduin Lucre. 


The Significance of Atrophy and Regeneration in Experimental Tar 
Cancer. A. R. Jonkhoff, Ztschr. f. Krebsforsch. 26:25, 1928. 

Studies of the successive epithelial developments in the production of tar cancer 
in white mice gave the following stages: (1) periods of excessive growth of hair 
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alternating with intervals of absence of hair; (2) the appearance of papillomas in 

connection with growth of hair ; (3) possible disappearance of these papillomas ; 

(4) definite tumors, eventually becoming malignant, appearing only in the later 

stages of growth of hair, and (5) increasing atrophy and disappearance of hair 

and other accessory structures of the skin. Epithelial malignancy appears to be 

the sequel of associated atrophy and regeneration, and does not occur until the 

former has become pronounced. TT „ „ 

14. E. Eggers, 

Roentgen Carcinomas in Mice. A. R. Jonkiioit, Ztschr. f. Krebsforsch. 
26:32, 1928. 

Of six mice subjected to prolonged irradiation with the roentgen rays, tumors 

developed in four. In one the tumor was definitely carcinomatous ; in the others 

it took the form of a carcinoma sarcomatoidcs, which, however, the writer regards 

as of truly epithelial derivation for the following reasons : Occasional!}', the 

epithelial cells could be seen taking the spindle shape of those of the tumor; the 

tumor cells could be seen gradually blending into epithelial cells ; in sites w'here 

tumor had not developed, there was cutaneous atrophy similar to that seen in 

the development of tar cancers, and in one of the animals there were pulmonary 

metastases which showed epithelial cornification. Long latent periods were observed 

in all the mice. XJ -r- 

H. E. Eggers. 


Sarcoma or the Pericardium. D. M. Ciiajutin, Ztschr. f. Krebsforsch. 
26:72, 1928. 

The writer reports a case of primary spindle cell saicoma of the pericardium. 
In the literature he was able to collect only seven well established cases in 
addition to his own. Of the six reported cases, in which the sex was ghen, only 
one was in a female. These tumors occurred predominantly at an early age. 

14. E. Eggers. 


A Connective Tissue Mixed Tumor or the Female Breast. S. Kurosu, 
Ztschr. f. Krebsforsch. 26:99, 1928. 


A detailed description is given of a mixed tumor of the breast, with a composi- 
tion summarized by the following designation : fibrochondro-osteo-angiosarcoma. A 
number of similar cases have been reported previously — with sufficient frequency 
to warrant their designation as connective tissue mixed tumors of the breast. The 
author regards the various elements as resulting from metaplasia rather than 
from displacement. H . R Eggeks 


Medicolegal Pathology 

Carbon Monoxide as a Tissue Poison. J. B. S. Haldane, Biochem. J. 
21:1068, 1927. 

There have ahvays been at least two explanations of the way carbon monoxide 
exerts its poisonous action, and for a long period one of them has maintained a 
definite supremacy in its general acceptation. This is the w'eli known theory of 
anoxemia, that by reason of the great affinity of carbon monoxide for hemoglobin, 
the oxygen is replaced,' and that all the subsequent chemical, functional, structural 
and other alterations which may follow' in the wake of carbon monoxide poisoning 
ow r e their origin solely to this deprivation of oxygen. A vast amount of experi- 
mentation, much of it with physical chemistry applied to biology, has strongly 
supported this theory. The other theory, without minimizing the importance of 
anoxemia and the role played by hemoglobin, also advocates that CO is a direct 
tissue poison. 

In spite of the little experimental proof that it has received, this last view 
has been resolutely defended by a few' to whom the observations recorded in this 
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article by Haldane probably afford considerable relief. By the use of moths 
and seeds of water cress ( Lcpidium sativum), hemoglobin was excluded; rats 
were also used. All the results point to the ability of CO to lessen or inhibit 
oxidation by catalytic substances that unite with CO instead of Os. For example, 
a rat with presumably all its hemoglobin occupied by CO and kept alive by 
increasing' the partial pressure of Os was quickly killed with more CO, but not 
with an inert gas such as Ns. 

Haldane suggests that tissues probably contain several catalysts with different 
affinities for CO and Os and exhibiting different behaviors with variations of the 
partial pressures of CO and Os. He also announces that CO in sufficiently strong 
concentrations, no matter how made, has an odor like garlic, and to one of his 
colleagues like tar. A number of procedures carried out to abolish the odor were 
unsuccessful. Usually CO is described as an odorless gas. 

E. R. Le Count. 


The Danger of Intravenous Administration of Eeectrargol. E. Quater 
and B. Lewitin, Zentralbl. f. Gynak. 51:2803, 1927. 

After several intravenous injections of this colloidal solution into two patients 
with severe puerperal fever, symptoms regarded as anaphylaxis developed almost 
at once after another dose. There was difficulty in breathing, cyanosis, a rapid 
or undetectable pulse, a chill with severe shivering and other symptoms of pro- 
found shock. Both women finally recovered. One death has been observed. The 
authors succeeded in producing similar effects experimentally in one of two guinea- 
pigs, but only after a number of intracardiac injections. E R Le Count 


Death from Hemorrhage as a Sequel of Miscarriage. F. Federlin, 
Zentralbl. f. Gynak. 51:3068, 1927. 

Severe or fatal hemorrhage is said to follow designedly interrupted pregnancy 
more often than spontaneous miscarriage. Since Neu (1st die Blutung bcim Abort 
eine Indikation zur sofortigen Entlcerung des Uterus, Miinchen. vied. W elms dir. 
67:1350, 1920) stated a few years ago that death from hemorrhage as a sequence 
of miscarriage was practically unknown, eighteen such deaths have been reported. 
To these, Federlin adds one, that of a married woman subject to metrorrhagia and 
to intermenstrual periods of from six to eight weeks. She therefore did not know 
she was about three months pregnant. She had bled so much that she was 
admitted to the hospital practically pulseless, and died in a few hours. Little 
influence on the laxness of the uterus was exerted by remedies that cause uterine 
contraction. The placenta and fetus lay loose in the uterus', and no bleeding took 
place when they were removed. No wound or other injury of the uterus or 
vagina was found after death. _ _ T _ 

E. R. Le Count. 


Gangrene of the Legs Following Abortion. G. V. Pall Zentralbl f 
Gynak. 51:3246, 1927. 

This form of gangrene is due to bacterial arteritis and thrombosis of the 
femoral artery or of some of its divisions. The infection starts in the uterus. 
About sixty cases are reported, in which there were thirty deaths without amputa- 
tion and eighteen recoveries after amputations in twenty-four patients. The 
woman cared for by Pall died about thirty-six hours after the entire right leg 
became gangrenous from an obturating clot high up in the femoral artery. 
Hemolytic streptococci were recovered from the blood during life. The abortion 
was criminal and at the third month of gestation ^ 

E. R. Le Count. 


Postmortem Examinations and Accident Insurance. W. di Biasi Aerztl 
Sachverst.-Ztg. 35:27, 1929. ’ 


Five cases are mentioned briefly: (1) prostatic carcinoma with metastatic 
tumors m the bones and lymph glands demonstrated as the cause for a death which 
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it was claimed, was the result of an injury of the chest followed by pulmonary 
tuberculosis; (2) necrosis of the hands, said to have resulted from freezing, which 
was found to have its cause in changes of the spinal cord due to anemia ; (3) edema 
and passive hyperemia of the lungs from fibrous myocarditis and cardiac dilatation, 
which was confused during life with asthma from dust; (4) ascending renal 
infection from fractured pelvic bones and a torn urethra, disclosed by a post- 
mortem examination as the cause of death after liability had been denied ; (5) a 
claim that a broken back and its sequels had caused death, which it was found 
had been caused by a primary cancer of the lung. 

E. R Le Count. 

Hemorrhage at the B \se or the Brain trom Ruptured Aneurysms or 
the Cerebral Arteries. E Pawlowski, Aerztl. Sachverst.-Ztg. 35:65, 
1929. 

Since the study of Charcot and Bouchard, almost a century ago, spontaneous 
intracerebral hemorrhage has been ascribed to rupture of miliary aneurysms of 
small arteries or arterioles due to sclerosis or patches of necrosis in the vessel 
walls. The arteriosclerosis is generalized and associated with nephritis, hyper- 
tension and hypertrophy of the heart, all developing in the middle or later decades 
of life. The aneurysms discussed by Pawlowski are altogether different. They 


Dish ibitlton of 397 Ancin ysmt of Large Inhaciauial Aitciics 


Arteria fossae Sjlvii . 92 

Artcna bastlaris S3 

Arteria caioticis jnternt 60 

Arteria comnuinicans anterior 42 

Arteria corporis callosi . . 26 

Arteria conimumcans postenor 20 

Aiteria cerebri medu.. . 16 

Aiteria \ertebralis . . 15 


Vcs'cl atiomalj . . 


Arteria cerebri posteriori 14 

Artcna cerebri antcriori 10 

Arteria memngea media. 5 

Arteria ccrebclli infcriori . 4 

Ai term arachnoidea . . .3 

Artcna ophtlialmica . 3 

Arteria cerebri stipcnori 2 

Multiple \essels ... 1 

1 


occur at all ages, and hypertension, arteriosclerosis, etc., do not accompany them 
with any constancy. Explanation of these aneurysms of the larger subdural or 
intraleptomeningeal arteries has been difficult. Mechanical factors connected with 
the arrangement of these vessels, the way they branch, absence of much support 
from adjacent structures, congenital anomalies in them and thinness of their v'alls 
have all been suggested; also that with any one or more of such factors actively 
concerned the relatively high blood pressure in the cerebral arteries and their 
short distance from the heart are important aids to the development of the 
aneurysms. 

It is commonly held that syphilis is remotely concerned with their origin, or 
altogether without any influence. Some authorities favor trauma as the cause, and 
point out the many irregularities about the clinoid processes of the sphenoid bone, 
the elevations on the clivus, the way the vertebral and other arteries may be 
bruised by the edges or rims of bony openings or passages in which they course 
To these are added the strain put on the vessels when the head is injured and the 
brain with the fluid in and about it is jolted back and forth, and the pull made 
on the vessels when the rounded contour at different places in the cranium is 
flattened or the cranial bones are broken. 

Pawlowski refers to two investigations of conditions intimately related to the 
cause of these aneurysms. One of them was reported recently by Forbus ( Centialbl . 
f. allg. Path, u path Anat. 44:243, 1929) and dealt with congenital defects in the 
muscular layers of arteries in many parts of the body He found them in twenty- 
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five of thirty-one apparently normal cerebral arteries. Pawlovvski believes 
aneurysms may easily form in such weakened places when they are bruised or 
slightly torn by muscular strains. The other (Reuterwall, 0. P. : Ueber binde- 
gewebig geheilte Risse der Elastica interna der Arteria basilaris, Stockholm, 1923), 
was a systematic examination of the large arteries at the base of the brain, which 
resulted in the finding of many scars resembling healed lacerations in their walls. 
These two researches are, in a way, complemental, since they possess a common 
end: weak regions in the vessels where saccular outpouching may readily occur. 
For three of the nine deaths which Pawlowski adds to others (397 in all) from 
rupture of such aneurysms, he obtained a history of injury. The frequency with 
which the aneurysms are located on certain arteries, according to the table accom- 
panying his discussion, is slightly different from that found by Szekely ( Beitr . s. 
gcrichtl. Med. 8:162, 1928), whose summary is not included with those of several 
others' in the table. The statistics of both authors comprise altogether 554 
aneurysms, which means death from rupture of these aneurysms in 554 persons, 
persons. j? j> l e Count. 


Technical 

Thu Sedimentation Test in Pulmonary Tuberculosis. H. A. Clegg, 

Tubercle 10:205, 1929. 

The normal sedimentation rate by the Zecktvir and Goodel method, in which 
2 cc. of 3 per cent sodium citrate and 8 cc. of blood in a 15 cc. centrifuge tube 
are used, was 9.6 cc. red cells at one hour. In the cases of normal sedimentation 
investigated, the physiologic variation was slight. The sedimentation rate in 
pulmonary tuberculosis appears to be an accurate measure of the activity of the 
lesion, and, as an additional clinical test, is of use in forming a diagnosis and 
prognosis. The test is of more use in prognosis than in diagnosis, and has not yet 
proved of value in early cases. Active cases investigated showed an abnormal rate 
of sedimentation. Several observers have found a normal sedimentation rate in 
active pulmonary tuberculosis, thus differing with the author and with Westergren 
whose observations were based on 72 and 340 cases, respectively. There is general 
agreement as to the utility of the test in relation to clinical observations. 

H. J. Corper. 

Celluloid Plates for Mounting Museum Preparations. H. Merkel, 
Centralbl. f. allg. Path. u. path. Anat. 45:38, 1929. 

Merkel favors celluloid plates instead of glass, especially for sections of the 
brain, because they can be cut easily. with a knife or scissors in thicknesses 
up to 1.5 mm., are transparent, or can also be obtained in white or black to 
afford contrast, and can be easily perforated to permit the passage of retaining 

threads. „ _ 

George Rurstinat. 

Postmortem Examination of the Head of New-Born. Erik Rydberg, 
Acta path, et microbiol. Scandinav. 6:145, 1929. 

The bones of the cranial vault are carefully separated from the parietal dura, 
and removed piecemeal. The dura is then examined and removed sufficiently so 
that the brain can be taken out in the usual way, except that the brain-stem 
is cut across, so that the tentorium and the contents of the posterior fossae can 
be examined thoroughly. The advantages of the method are that extravasations of 
blood over the surface of the brain can be studied satisfactorily in situ without 
the admixture of blood set free during the opening of the skull; the veins that 
open into the longitudinal sinus can be followed easily; the tentorium can be 
examined in situ, and the brain removed without damage. The disadvantage of 
the method lies in the fact that the bones of the vault are removed piecemeal- 
hence successful restoration of the head is rather difficult. 



Book Reviews 


Protozoology. A Manual for Medical Men. By John Gordon Thomson 
and Andrew Robertson. Cloth. Price, §11. Pp. 376. New York: 
William Wood & Company, 1929. 

This latest addition to the rapidly increasing number of protozoological texts 
claims uniqueness in that it is written for the medical men of the tropics and is 
not solely a zoological treatise. Following an introduction of ten pages dealing 
with the fundamental structure and division of the metazoan and protozoan cell, 
the main portion of the book (268 pages) is devoted to the consideration of the 
protozoan species of medical importance. Seven sections (fifty-five pages) arc then 
devoted to forms the systematic position of which is doubtful, such as the sarcocysts, 
various intracellular bodies (Ana plasma, Bartonella, etc.), the toxoplasmas, the 
spirochetes and the spirillum of rat-bite fever. The final sections contain a dis- 
cussion of laboratory technic (twenty-four pages), a glossary of derivations and 
definitions (six pages) and references (three pages). 

The various sections are not encyclopedic, but the main facts are carefully 
selected. In line with this method of condensation, comparatively few references 
to original authors are given in the text, and the bibliography is largely a list of 
texts and special monographs. Similarly, the treatment of various purely 
zoological questions, such as nomenclature, is reduced to a minimum, but questions 
such as those of cultivation, diagnosis and pathology are treated in a well rounded 
manner. The authors arc particularly to be commended on their inclusion of such 
sections as “Fallacies and Puzzles in Blood Examination” and “Common Objects 
in the Stools Other Than Protozoa,” which serve to warn the student against many 
of the pitfalls of diagnosis. Furthermore, the material in the main sections is 
admirablj r selected, and consists, in general, of accurate morphologic accounts of the 
parasites, their life history, methods of diagnosis and, in the case of the pathogenic 
protozoa, the pathology of the resulting infections. The detailed account of the 
pathology is the unique feature of the work and should be especially appreciated 
by medical students, for whom it is primarily intended. Although the main 
emphasis is placed on the forms living in man, considerable attention is given to 
such parasites of animals as the Texas fever organism, Trypanosoma lezvisi and 
many others. 

The entire treatment reflects the judgment of authors with long teaching experi- 
ence who are well versed in the advances made by recent investigators. In the 
reviewer’s opinion, the book is well adapted for the particular class of students 
for which it is intended. It is not intended for, nor will it fill the needs of, more 
advanced students or specialists as well as some of the other textbooks of 
protozoology. 

The volume is excellently printed, illustrated and indexed. Among the illus- 
trations are four superbly colored plates and a large number of photomicrographs. 
Many of the latter are admirable, but some hardly enhance the value of the work 
and might have been either omitted or replaced by simpler drawings. 

Brain Mechanisms and Intelligence. A Quantitative Study of Injuries 
to the Brain. By K. S. Lasiiley. Price, §3. Pp. 184. Chicago : The 
University of Chicago Press, 192 9. 

This is the first volume of a series of monographs on the work of the Behavior 
Research Fund in Chicago, which was inaugurated to conduct research in problems 
of human behavior. The influence of varying grades of cerebral destruction in 
the white rat was studied for a variety of functions. The list of chapter headings 
is illuminative of the scope of the work: theories and problems; general methods; 
the influence of cerebral lesions on the capacity to learn; the influence of cerebral 
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injuries on retentiveness; the course of learning in deteriorated conditions; the 
effects of cerebral lesions subsequent to the formation of the maze habit: localiza- 
tion of the habit; the relation of reduced learning ability to sensory and motor 
defects; discussion of experimental results; the nature of deterioration following 
cerebral lesions ; comparison of the rat with other forms ; the neural mechanisms 
in adaptive behavior. It concerns in fact a new and noteworthy experimental 
approach to the study of cerebral physiology. -The style is clear and concise. There 
are thirty-three figures in the text, eleven of which are plates with diagrams of 
lesions in the different scries of experiments, and a select bibliography. The follow- 
ing inferences are drawn by the author from his results : 

“The learning process and the retention of habits are not dependent upon any 
finely localized structural changes within the cerebral cortex. The results are 
incompatible with theories of learning by changes in synaptic structure, or with 
any theories which assume that particular neural integrations are dependent upon 
definite anatomical paths specialized for them. Integration cannot be expressed 
in terms of connections between specific neurons. 

“The contribution of the different parts of a specialized area or of the whole 
cortex, in the case of nonlocalizcd functions, is qualitatively the same. There is 
not a summation of diverse functions, but a nonspecialized dynamic function of the 
tissue as a whole. 

“Analysis of the maze habit indicates that its formation involves processes 
which are characteristic of intelligent behavior. Hence the results for the rat are 
generalized for cerebral function in intelligence. Data on dementia in man are 
suggestive of conditions similar to those found after cerebral injury in the rat. 

“The mechanisms of integration are to be sought in the dynamic relations 
among the parts of the nervous system rather than in details of structural differ- 
entiation. Suggestions toward a theory of the nature of these forces are presented.” 

That intelligence is a single dynamic function of the nervous system rather 
than a summation of diverse functions separately located in the brain is a startling 
and revolutionary conclusion that will stimulate greatly the work in experimental 
psychology. 

A History of tiie Medical Department of the United States Army. 
By P. M. Ashburn, Colonel, Medical Corps, U. S. Army; author of “The 
Elements of Military Hygiene.” With an Introduction by Surgeon-General 
Merritte W. Ireland. Price, §5. Pp. 448. Cambridge : Houghton Mifflin 
Company, The Riverside Press, 1929. 

The book was written in response to the wish of Surgeon-General Ireland 
for a somewhat popular account of the growth and achievements of the Army 
medical department, now under his charge. While writing, the author was librarian 
of the library of the Surgeon-General’s office, now the Army Medical Library, 
and as such, in ready command of a vast amount of material, which he has used 
to good advantage, with wise restraint. The book is divided into six parts, 
covering periods as follows: The first century, 1775 to 1873; up to the Spanish- 
American War; that war itself; up to the World War; the World War itself; 
and finally, the period thereafter to 1928. There can be no question as to the 
accuracy of the presentation, which runs along smoothly and easily and gives the 
reader a faithful picture of the development of the department in response to 
emergencies, as well as to the general demand of medical progress. The great 
achievements of the department through the work of Beaumont, Billings, Reed 
and other great men are given due consideration and emphasis. Probably pathol- 
ogists would have enjoyed a fuller account of the Army Medical Museum, its 
treasures and mode of working. Be that as it may, Ashburn’s book gives the story 
of the War Department in a form that will attract its officers and all who are 
interested in the development of the kind of service it represents. 



Books Received 


Sterilization for Human Betterment. A Sumfnary of Results of 6,000 
Operations in California, 1909-1929. By E. S. Gosney, B.S., LL.B., and Paul 
Popenoe, D.Sc. Price, $2.00. Pp. 194. New York: The Macmillan Company, 
1929. 

Selected Readings in Pathology from Hippocrates to Virchow. Edited by 
Esmond R. Long, Professor of Pathology, University of Chicago. Price, $4.00. 
Pp. 301, with 25 plate illustrations. Springfield, 111. : Charles C. Thomas, 1929. 

The Army Medical Bulletin. Pp. 179. Medical Field Service School, 
Carlisle Barracks, Penn., 1929. 

The Army Medical Bulletin is published from time to time for the dissemina- 
tion of information relating to administration, preventive medicine, medical field 
service, and other matters of a medico-military nature. The present number 
contains a synopsis of the work of the army medical research boards in the 
Philippines, with abstracts of articles published on the results of this work. 

Brain Mechanisms and Intelligence. A Quantitative Study of Injuries to 
the Brain. By K. S. Lashley. Price, $3.00. Pp. 183. Chicago : The University 
of Chicago Press, 1929. 

Ivlinische Epikrisen zugleich beitrage zur Differentialdiagnose. Herausgege- 
ben von Norbert Ortncr und Alfred Luger. I. Abdominelle Krankheitzustande. 
Bearbeitet von L. Berger, J. Bloch, G. Holler, A. Kautzky, V. Kollert, E. Lauda, 
A. Luger, N. Ortner, IC. Paschkis, P. Rezek and E. Silberstern. Price, 8.80 
marks. Pp. 151, with 3 illustrations. Vienna: Julius Springer, 1929. 

This book consists of ten clinical histories b 3 ' members of the second medical 
clinic of the University of Vienna on cases of abdominal disease, supplemented 
by reports of autopsies. The detailed discussion of clinical manifestations in 
the light of the revelations post mortem should be illuminating and instructive. 

Klinisciie Laijoratoriumstechnik. Herausgcgeben von Prof. Dr. Theodor 
Brugsch und Prof. Dr. Alfred Schittenheim Zwcite, vollstiindig neu bearbeitete 
Auflage der “Technilc der Spezicllen Klinischen Untersuchungsmethoden.” IV. 
Band Unter Mitarbeit von O. Bencsi, IC Birnbaum, H. Eisner, J. Fischer. V. 
Friihwald, H. C. Jacobaus, F. H. Lewy, W. Mcisner, A. Moll, O. Moog, O. 
Rumpel, H. Ruuge, J. Schnierer, A. Schwenkenbecher, H. Strauss und W. Wolff. 
Paper. Price, 50 marks. Pp. 2101 to 2840, with 328 illustrations. Berlin and 
Vienna : Urban & Schwarzenberg, 1929. 

Scientific Method. Its Function in Research and in Education. By Truman 
Lee Kelley, Professor of Education and Psychiatry, Stanford University. Cloth. 
Price, $2.50. Pp. 195. Columbus : Ohio State University Press, 1929. 

Fellowships and Scholarships for Advanced Work in Science and Tech- 
nology. Bulletin of the National Research Council no. 72. Second edition.. Com- 
piled by Callie Hull and Clarence J. West. Price, $1.50. Pp. 154. Washington, 
D. C. : The National Research Council, 1929. 

Report of the Laboratory and Museum of .Comparative Pathology of the 
Zoological Society of Philadelphia. By -Herbert Fox, M.D., Pathologist. Pp, 
65. Philadelphia : 1929. 

This report covers the year ending Feb. 28, 1929. It contains interesting notes 
on animals of special importance, infectious diseases, neoplasms, special subjects 
of pathologic importance (such as gastric ulcer, leukemia in the monkey and 
nocardial infection in skunks) and parasites. It is the policy of the institution 
to place available material at the disposal of scientific workers. 
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EARLY GASTRIC CANCER * 

WILLIAM L. A. WELLBROCIC, M.D. 

ROCHI'STLR, MINN. 

Hauser, 1 in 1883, was the first to note histologic evidence of the 
fact that gastric cancer may arise in chronic gastric ulcer, and since 
that time there have been numerous and varying contributions to the 
literature on this subject. Today, with the newer methods and advances 
in gastric surgery, earlier and smaller lesions may be studied. The 
examination of fresh unfixed material gives a more accurate cytologic 
and histologic picture, thereby reducing the number of borderline diag- 
noses and permitting the earlier recognition of malignant changes. 
In the past, a diagnosis of cancer of the stomach was not made until 
all the classic signs and symptoms of a malignant tumor were present. 
In this stage, treatment is at best only palliative, although certain 
patients may live for years after resection. In general, the postoperative 
good results are indirectly proportional to the size of the growth. 
Therefore, it behooves the medical profession to attempt all means 
which allow the recognition of the smallest malignant condition. 

MATERIAL 

In this study 100 excised and resected small gastric lesions were 
used. The gross appearance of each lesion was noted. Fresh frozen 
sections were made from various portions and stained with Unna’s 
polychrome methvlene-blue ripened according to Terry’s rapid method. 
Fixed frozen sections stained with hematoxylin and eosin were also 
studied. 

observations in chronic gastric ulcer 

The chronic gastric ulcer is a local circumscribed dissolution of the 
continuity of the gastric wall involving all layers, and is usually round, 
funnel-shaped or U-shaped. The size varies from a few millimeters 
to several centimeters in diameter. In the mucosa of the borders of 
such ulcers, the capillaries are congested and there is an increase in the 
interstitial tissue, or fixed connective tissue, with lymphocytic infiltration. 
The tubules are usually tortuous, and some, especially those nearest the 

* Submitted for publication, Sept. 5, 1929. 

* From the Section on Surgical Pathology, the Mayo Clinic. 

^ 1. Hauser, Gustav: The Chronic Gastric Ulcer, Its Cicatrization, and the 

Relationship Between the Development of Gastric Carcinoma Leipzig F C W 
Vogel, 1883. ' ' ' ' ’ 
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muscularis mucosae, are sometimes dilated. This torsion and budding 
of the tubules give the histologic appearance of glandular hyperplasia. 
The epithelium that lines the tubules usually shows some regeneration, 
and occasionally there may be seen one or more heterotropic glands 
beneath the muscularis mucosae. The muscularis mucosae is often 
thickened and blends with the muscularis and scar tissue in the crater. 
The. submucosa is also thickened and infiltrated with inflammatory 
fibrous tissue. The muscularis in the base of the ulcer is almost com- 
pletely replaced by fibrous tissue ; it is hyalinized in older cases, and 
.it is tilted upward toward the border of the ulcer, blending with the 
muscularis mucosae. This traction of the muscular coats, together with 
the scar tissue in the crater, often causes overhanging of the mucosa. 
The subserosa is usually thickened by fibrous tissue infiltration. In the 
upper portion of the concave base may be observed degenerated mucus, 
cell debris, degenerated epithelium, bacteria, small round cells, poly- 
morphonuclear leukocytes, plasma qells, fibroblasts and fibrocytes. The 
vascularity of the crater varies. In some cases it presents numerous 
small capillaries; in others, fewer larger well formed capillaries, and in 
still others few capillaries or blood spaces. Throughout, and in any 
part of the ulcer or in its edges, in mucosa, crater, musculature or sub- 
serosa, there may be aggregations of lymphocytes, sometimes forming 
definite groups with germinal centers. The blood vessels supplying the 
ulcer are frequently thickened. 

The causes of gastric ulcer are not known. Injury caused by .or 
associated with arterial spasm, hemorrhage in local tissue or embolic 
infarcts may play a large part. Portal stasis with variations in local • 
blood pressure may possibly produce such hemorrhage with necrosis. 
Chemical and thermal trauma may be causative factors . 2 Rosenow 3 
produced acute and subacute ulcers in animals by injection of bacteria 
obtained from foci of infection in cases of peptic ulcer. Mann 4 
produced similar ulcers, however, in other ways. Experimentally pro- 
duced ulcers have not been observed becoming chronic and remaining 
so ; for the occurrence of chronicity there must be interference with 
local circulation. This may be the reason why chronic gastric ulcers 
have never been produced experimentally. 

Vascular change probably plays an important part in preventing 
ulcers from healing. The more intense the acute and subacute inflam- 
matory reaction the more rapid the healing process. If the inflammatory 

2. Aschoff, L. : Ueber die mechanischen Momente in der Pathogenese dcs 
runden Magenschwtirs und iiber seine Bezieliungen zum Krebs, Deutsche med. 
Wchnschr. 38:494, 1912. 

3. Rosenow, E. C. : The Causation of Gastric and Duodenal Ulcer by Strep- 
tococci, J. Infect. Dis. 19:333, 1916. 

4. Mann, F. C. : Production and Healing of Peptic Ulcer, Minnesota Med. 
8:638, 1925. 



WELLBROCK— GASTRIC CANCER 


737 


process is diminished or entirely absent, the alkalinizing influence of 
the exuding serum of the capillary bed in the crater neutralizing the 
local action of the gastric juice will not be apparent. In such a case 
connective tissue will not be formed as a result of inflammatory reaction, 
and the ulcer will affect the deeper structures until the serosa is reached 
and perforation occurs. There is a constant struggle between the 
healing and the ulcerative forces. 

The mucosa lining the stomach contains relatively simple tubular 
elands . 5 6 There are three or four different kinds of cells lining these 
tubules with quantitative variations in different portions of the stomach. 
The first type of cell is the surface secreting cell, which includes the 
cells lining the surface of the ducts leading from the deeper portions 
of the glands. The second is the mucoid cell, of which there are two 
closely allied groups, namely, the cardiac and pyloric glands and the 
mucoid cells that occur in the large intervening fundus, where they 
are intermingled with the peptic and oxyntic cells; they occupy chiefly 
the superficial or upper half of the gland tubule, but may occasionally 
be seen almost throughout the tubule. The oxyntic cells, which chiefly 
occupy the upper portion of the gland, are found between the mucoid 
cells; in the deeper portion of the gland, they take up a parietal position. 
The peptic cells are found within the deeper part of the gland. From 
the study of new-born cats it is found that the peptic cells arise from 
cells of the mucoid type and are the last to develop. The mucoid cell 
is a stage in the genesis of the peptic cell. The peptic cells and the 
oxyntic cells are the most highly differentiated and specialized. 

It would be difficult to prove that a benign gastric ulcer may change 
into a carcinomatous or malignant ulcer unless one could produce 
experimentally chronic gastric ulcer, then produce cancer in the ulcer, 
and then show that all the conditions of the experiments are comparable 
with the conditions that arise in human beings . 0 Hauser attempted in 
a rather convincing manner to demonstrate histologically that the change 
does occur; he distinguished atypical tubular proliferation from true 
cancer. 

Friedlander 7 concluded from his investigations that atypical epi- 
thelial hyperplasia may occur where regenerative processes are taking 
place, either in the epithelium-bearing membrane itself or in the sur- 
rounding structures. These processes are either producing granulation 
tissue or specific tumor. Von Hansemann 8 believed that the epithelium 

5. Lim, R. IC. : The Gastric Mucosa, Quart. J. Micr. Sc. 66:187, 1922. 

6. MacCarty, W. C.: Chronic Ulcer and Carcinoma of the Stomach, Am 
J. M. Sc. 173:466, 1927. 

7. Friedlander, quoted by Hauser (footnote 1). 

8. Von Hansemann, D. : Ueber die Funktion der Geschwulstzellen, Ztschr. 
f. Krebs forsch. 4:564, 1906. 
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Fig. 1. — Simple chronic gastric ulcer (1.5 by 1.5 by 1 cm.). 







Fig. 2. — Chronic gastric ulcer (1 cm. in diameter), with cancer in mu 
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Fig. 3. — Chronic gastric ulce$ (6 by 4 by 2 cm.) with cancer in mucos 
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returns to its embryonic state and acquires a significant reproductive 
property which belongs to undifferentiated tissue. If at this time it is 
excited to proliferate, it produces new and atypical tissue known as 
cancer. MacCarty described the earliest cytologic changes in the 
tubules under the term secondary cytoplasia . 0 By a close study of these 
changes in the tubules it is possible to differentiate easily between 
heterotropic glands and early cancer . 10 

DIFFERENTIAL POINTS IN HISTOLOGIC DIAGNOSIS 

It is probably a mistake to speak of the degeneration of ulcer into 
cancer. Cancer is biologically a defensive constructive process, although 



Fig. 4. — Normal hcterotropic gland in submucosa. 


for the organism as a whole it forms a purposeless, functionless and 
eventually fatal new growth. The cancer cell is an undifferentiated or 
partially differentiated cell and the greater the amount of differentiation 
the lower the malignancy; the less the differentiation the higher the 
malignancy . 11 

9. MacCarty, W. C., and Broders, A. C.: Chronic Gastric Ulcer and Its 
Relation to Gastric Carcinoma, Arch. Int. Med. 13:208 (Feb.) 1914. 

10. Maniscalio, Giuseppe: Sulla etiologia e patogenesi del cancro, Riforma 
med. 21:340, 1905. 

11. Broders, A. C.: Squamous-Cell Epithelioma of the Lip: A Study of 
Five Hundred Thirty-Seven Cases, J. A. M. A. 74:656 (March 6) 1920; 
Squamous-Cell Epithelioma of the Skin: A Study of 256 Cases, Ann. Surg! 
73:141, 1921; The Grading of Carcinoma, Minnesota - Med. 8:726, 1925. 



Fig. S. — Heterotropic glands in imiscularis mucosae and submucosa with some 
atypical epithelial cells; X 75. 



Fig. 6 . — Section of ulcer shown in figure 2; early cancer limited to the mucosa 
is shown. 
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In carrying out this routine of differential diagnosis of benign and 
malignant ulcers, the highest powers of the microscope must be used, 
because malignant and regenerative cells resemble each other closely . 12 
Both cells are spheroidal or ovoidal and usually larger than a normal 
epithelial cell. The nuclear membrane of the regenerative cell is more 
delicate and the size of the nucleolus in proportion to the volume of 
the nucleus is smaller, whereas the nuclear membrane of the malignant 
cell is more dense and the nucleolus, which is often multiple, is hyper- 
chromatic and larger in proportion to the volume of the nucleus . 53 
In sinuses of lymph nodes, the distinction must be made from lympho- 
blasts, endothelioblasts and fibroblasts. In the tubules of the gastric 



Fig. 7. — Section of ulcer shown in figure 3; early cancer limited to the mucosa 
is shown. 


mucosa, regenerative cells occupy a position which is perpendicular to 
the plane of the stroma ; their long axes radiate from the center of the 
. tubule like the spokes of a wheel. Malignant cells, on the contrary, 
are irregularly arranged in relation to each other and the plane of the 
stroma, with the long axes usually parallel to or bent toward the base- 
ment membrane. The malignant cell is indistinguishable from the cells 
of secondary cytoplasia . 13 


469? 1915 C "’ ^ Hist ° genesis of Cancer of the Stomach, Am. J. 

13. MacCarty, W. C.: The Cancer Cel! and Nature’s Defensive Mechanism 
Surg. Gynec. Obst. 41:/83, 1925. ’ 
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Fig. 8. — Border of ulcer; cancer in mucosa is shown; X 75. 



Fig. 9. — Border of ulcer ; cancer in mucosa is shown ; X 75. 
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The earliest changes must be sought for in the cells lining the 
tubules of the gland. If the cells of secondary cytoplasia are seen 
breaking through into the stroma, the condition is termed tertiary 
cytoplasia. 14 Ulcers in which secondary cytoplasia was found alone 
have not, in this study, been considered malignant. But if in the 
borders of small and large ulcers tertiary cytoplasia, in addition to 
secondary cytoplasia, was found, this condition has been designated 
early cancer. 

In the illustrations of early cancer are seen the cytologic changes 
described (figs. 1 to 10) ; this malignant change is entirely limited to 
the mucous membrane. Secondary cytologic changes are present with 
some of the growth or proliferation and migration, showing the. forma- 
tion of new glandular tissues. Various so-called types of cancer are 



Fig. 10. — Cells having the appearance of malignant cells within the tubule; 
X 700. 

seen: the type composed of simple rather small cells diffusely growing, 
the glandular or adenomatous type and the adenomatous-colloid type. 

CONCLUSION 

Differential clinical diagnosis of benign and malignant gastric ulcers 
is notoriously defective. 15 All chronic callous gastric ulcers are sus- 
pected of being carcinomatous and should be treated as such before, 
and at the time of, operation. The use of the microscope is the only 
means of distinguishing simple chronic gastric ulcer from early gastric 
cancer. The diagnosis cannot be made by clinical means, roentgenoscopy 
or the appearance of the gross specimen. 

K MacCarty, W. C. : A Biological Conception of Neoplasia, Its Terminology 
and Clinical Significance, Am. J. M. Sc. 157:657, 1919 
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ERYSIPELAS OF THE STOMACH * ) 

HARRISON S. MARTLAND, M.D 

AND 

DAVID S. EISENBERG, M.D. 

NEWARK, N. J. 

Recently, we had the opportunity of observing before death, and 
finding at autopsy, a case of primary idiopathic phlegmonous gastritis 
of streptococcal origin in which the gross appearance of the stomach 
suggested to one of us (M) the possibility of its being erysipelas. The 
histologic changes were identical with those seen in erysipelas of the 
skin or that of mucous membranes, and the streptococcus occurring in 
enormous numbers in the submucosa was positively identified by 
Birkhaug as belonging to the group of Streptococcus crysipclatis. 

Phlegmonous gastritis is said to be a rare disease. Known since the 
time of Galen, it was first accurately described in 1820 by Cruveilhier. 1 

In 1919, Sundberg 2 published a review of 215 case reports which he 
had collected from the literature. In 1927, Gerster 2 added forty-eight 
additional case reports, making a total of 263 recorded up to 1927. 
Most cases, however, are never reported. In any large autopsy service, 
the various types of phlegmonous gastritis and enteritis, while uncom- 
mon, occur with such frequency as to be hardly considered rare. 

The cases reported have usually occurred in persons between the 
ages of 20 and 60 years. The disease is about three times as frequent 
in men as in women. 

Phlegmonous gastritis occurs in diffuse form, extending over the 
entire stomach wall, or in localized, circumscribed form. Of the 185 
reports of cases of phlegmon in Sundberg’s collection, 158 were of the 
diffuse, and twenty-seven of the circumscribed, form. Streptococcus is 
by far the commonest organism recovered (in 70 per cent of the cases). 
Staphylococci, pneumococci, Bacillus coli and B. subtilis have been 
isolated in a few cases, usually of the localized form. Some of the 
reported cases were associated with old or recent lesions in the mucosa 

* Submitted for publication, Sept. 5, 1929. 

* From the pathological department of the City Hospital, and the office of 
the Chief Medical Examiner of Essex Count}', N. J. 

* Read before the New York Pathological Society at the New York Academy 
of Medicine, New York, Nov. 8, 1928. 

1. Cruveilhier: Traite d'anatomie pathologique en generale, Paris, 1862, vol. 
4, p. 485. 

2. Sundberg, H. : Nord. med. ark. 51:303, 1919. 

3. Gerster, J. C. A.: Phlegmonous Gastritis, Ann. Surg. 85:668 (May) 1927. 
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of the stomach, particularly with ulcer and carcinoma. Others were said 
to have followed abdominal blows or trauma. Cases of the primary 
idiopathic form, which is the most common and most important, showed 
no gross lesion in the mucosa and were considered by MacCallum 4 and 
others as definitely streptococcal in origin. The submucosa of the 
stomach was found to be enormously thickened by a tense inflammatory 
exudate loaded with streptococci. 

According to Gerster, 3 the typical symptoms of the so-called idio- 
pathic form are “sudden onset, with profound prostration, high 'fever, 
chills, intense epigastric pain and tenderness, repeated severe vomiting 
and more or less local rigidity.” Peritonitis occurs in from 60 to 70 
per cent of the cases. Diagnosis is rarely made before operation, the 
condition usually being mistaken for acute perforated gastric ulcer, acute 
pancreatitis or acute cholecystitis. 

Phlegmonous gastritis in most cases is an acute lesion and usually 
fatal. Recovery, however, may take place. The average duration of 
the disease is one or two weeks, but in several cases death has occurred 
within a few hours of onset. The mortality is 92 per cent (Sundberg). 
The disease also occurs in subacute and chronic forms. Such cases are 
often localized, not extensive and usually associated with ulcer or 
carcinoma. Numerous eosinophils may be present in the exudate. 
Whether a benign form of leather bottle stomach (linitis plastica) may 
result from the healing of localized or diffuse forms is questionable, as 
most cases of this disease are really sclerosing fibrocarcinomas of the 
stomach. It is possible, however, that some cases of hour-glass stomach 
represent the end-stages of healed phlegmons. 

The absence, in most cases, of any obvious portal of entry to explain 
the infection has forced most recent observers to fall back on the 
hematogenous routes. Some authors also give as explanation of the 
infection the more fashionable, but equally vague and unproved, selective 
affinity of streptococci for certain tissues. Phlegmonous gastritis has 
occasionally been observed during epidemics of puerperal sepsis, notably 
one in Prague in 1847. Cases have also been seen following erysipelas 
or furunculosis, or as sequelae to smallpox, scarlet fever, polyarthritis 
and pyemia. They sometimes occur as a postoperative complication. 

To our knowledge, phlegmonous gastritis has never been interpreted 
as erysipelas of the stomach, with perhaps one exception. Sachs 5 stated 
that in the pathologic museum of the Mount Sinai Hospital, New York, 
there is a specimen of phlegmonous gastritis to which it was Libman’s 

4. MacCallum, W. G.: Textbook of Pathology, ed. 4, Philadelphia, W. B. 
Saunders Company, 1928, p. 489. 

5. Sachs, Benjamin: In discussion of authors’ paper at meeting of New 
iork Pathological Society, Nov. 8, 1928. 
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practice to refer as erysipelas of the stomach. Lihman 0 informed us 
that this occurred in a patient who five weeks before death had an 
erysipelas of the leg. He was of the opinion that the lesion looked like 
erysipelas. At that time (1909), little was known concerning the 
serologic grouping of the streptococci. 

Aside from this case, we are unable in a careful search of the litera- 
ture to find any evidence that erysipelas of the stomach has ever been 
described. Erysipelas commonly occurs on the face, head, scrotum and 
legs ; around surgical wounds and around the navel of new-born infants. 
It is a well known fact, however, that erysipelas is not confined to the 
skin. Holmes 6 7 held that most cases of facial erysipelas start in the 
mucosa of the nasal cavities, possibly from latent infection of the nose, 
nasal sinuses, etc. Erysipelas may often extend to the mucous mem- 
branes of the mouth, nose, eyes, pharynx, middle ears, larynx, rectum 
and vagina. From the mouth it has sometimes spread to the lungs, 
pharynx and esophagus. The frequent infection of women during child- 
birth has long been recognized, as well as the danger of the erysipelatous 
process spreading to the uterine mucosa and adnexa. 

While phlegmonous gastritis is unusual, we do not feel that this 
warrants the report of a case unless there is some outstanding new 
feature. A case in which the gross appearance and histologic features 
are identical with erysipelas and in which, for the first time, there is 
bacteriologic and serologic identification of the organism present, as of 
the group of Streptococcus crysipelatis, warrants, we believe, such a 
record. 

REPORT OF CASE 

History. — E. H., a white woman, aged 72, was admitted to the Newark City 
Hospital in a dying condition. Seven days before death, the patient was suddenly 
seized with cramplike pains localizing in the upper left quadrant of the abdomen. 
She was nauseated and she vomited twice. Pain became intense. Two days later, 
the family physician was called in, and the pain was relieved somewhat by 
opiates. Five days later, the patient was again seen by the family physician, who 
found the abdomen markedlj' distended and tympanitic. The bowels had not 
moved for five days. There was tenderness in the left hypochondrium extending 
into the epigastrium, and on palpation the sensation of a tumor mass. On account 
of no improvement in the general condition of the patient, she was sent to the 
hospital, where she lived only five hours. Examination at the hospital showed 
an elderly white woman in a moribund condition. There was great distention and 
tenderness all over the abdomen. Only stimulative treatment was administered. 
A clinical diagnosis of generalized peritonitis, possibly due to a malignant 
abdominal growth, was made. 

Autopsy . — In order to obtain permission for an autopsy, the undertaker was 
allowed to embalm the body by the arterial method. This, however, did not seri- 

6. Libman, Emanuel : Personal communication to the authors. 

7. Holmes, Charles: Ann. Otol. Rhin. & Laryng. 16:457, 1907. 
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ously interfere with the correct interpretation of the lesions, as the autopsy was 
performed immediately afterward. Autopsy showed the body of a somewhat 
emaciated woman, aged 72, with a greatly distended abdomen. There were no 
marks of injury on the skin, no rash and no edema. Aside from cloudy swelling 
in the heart muscle, liver and kidneys, a terminal pulmonary edema and vascular 
changes due to age, the important observations were those of the stomach and 
peritoneum. 

The stomach was greatly distended. Near the pylorus, it felt as if there was 
a large stenotic growth. The whole stomach wall was leathery and did not col- 
lapse. There were no enlarged glands among the lesser or the greater curvature, 
and no enlargement of the periportal nodes. The esophagus was free. On open- 
ing the stomach, which was empty, one saw a remarkable condition. There were 
marked thickening and edema of the stomach wall, most marked in the pyloric 

Mucosa slightly edematous, 
but intact 

Enormous edema with many 
monocytes and lymphocytes. 
Polymorphonuclear s scant. 


Outer edge of abscess. 
Lymphocytes and monocytes 
still predominating. 


Center of abscess. 
Polymorphonuclears _ 
abundant. Cell detritus 
and numerous 
streptococci. 


Defense Yrall of lymphocytes 
and histiocytes. 


Invasion of muscularis 
with infection of 
peritoneum. 

SEROSA V • 

' . dL- « ■ .* . 


Fig. 1. — Schematic diagram of stomach wall showing the location and character 
of the lesion. 

half, where the wall was y 2 inch (1.27 cm.) thick. The mucosa, in spite of the 
fact that it was bleached by the embalming, was still a diffuse scarlet hue, and 
showed only an occasional mucosal and submucosal hemorrhage. The rugae were 
obliterated and ironed out by the edema. There were no recent or old ulcers 
and no macroscopic abrasions. Close inspection of the stomach wall showed that 
over one half of the thickening was due to distention of the submucosa by a 
watery, purulent exudate. The mucosa was but slightly swollen. In the sub- 
mucosa, lying between the mucosa and the internal circular muscular coat, which 
was plainly visible, there was a large amount of grayish, watery, purulent fluid 
which could be pressed out. The submucosa had a somewhat honey-combed 
appearance due to a partitioning off of this purulent fluid by connective tissue 
trabeculae. In places, multiple small abscesses were seen in which the fluid was 
thicker and more creamy. Grossly, the muscularis, aside from the edema, was 
free from changes. Over the serosa was a plastic purofibrinous exudate. This 
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suppuration extended diffusely thorughout the entire submucosa of the stomach, 
but was more pronounced in the pyloric half. It was sharply demarcated above 
by the esophageal orifice and below by the pyloric valve. The mucous membrane 
of the esophagus and duodenum appeared normal. There was considerable puru- 
lent fluid in the pelvis and abdominal gutters and there was extensive fibro- 
purulent exudate over the stomach and loops of small intestine, gently gluing 
them together in places. 

Death was caused by phlegmonous gastritis, with terminal generalized sup- 
purative peritonitis through extension from the stomach by continuity. 



Fig. 2. — Photomicrograph showing inner portion of the submucosa. The dis- 
tention of the tissue spaces with edema and the presence of an exudate composed 
chiefly of lymphocytes and monocytes may be noted. Streptococci were not numer- 
ous in these areas ; X 480. 

Bacteriology . — Smears made from the fluid pressed from the submucosa of 
the stomach showed a great number of gram-positive streptococci. No other 
organisms were present. 

As the body had just been embalmed, the isolation of this streptococcus was 
expected to be difficult. However, by transferring portions of the stomach wall 
over in large quantities of broth we finally obtained, in pure culture, a hemolytic, 
long-chained streptococcus. 
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Histology . — Microscopic sections were made through the entire thickness of 
the stomach wall. The mucosa was shown intact and was only slightly edematous ; 
it was practically free from any cellular exudate. The muscularis mucosa was 
intact, but in places it was edematous and swollen, and showed a slight infiltration 
with lymphocytes and histiocytes. ’ The submucosa was greatly thickened, forming 
over one half of the entire thickness of the stomach wall. Its inner portion was 
comparatively free from cellular exudate, but there was enormous edema, the 
fluid distending the tissue spaces and widely separating them. The little cellular 
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Fig. 3. — Photomicrograph showing deeper portions of submucosa. The exten- 
sive suppuration may be noted. While numerous polymorphonuclears are present, 
the lymphocytes and monocytes predominate. Numerous streptococci are present 
in these areas; X 480. 


exudate present was composed chiefly of lymphocytes and monocytes. No definite 
relationship to the lymphatics could be made out. Few polymorphonuclears were 
present. As one approached the middle of the submucosa, the exudate became 
abundant, and more polymorphonuclears were present. This became so marked 
as to form small abscesses. The periphery of these areas was formed chiefly of 
lymphocytes and monocytes, and the central portions contained chiefly polymor- 
phonuclears. In the center of many of these areas there was extensive necrosis 
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with numerous polymorphonuclears and considerable cellular detritus. Gram 
stains showed numerous streptococci in these areas, and they were scant or absent 
in other portions of the stomach wall. Near the internal circular layer of the 
muscularis there was a strong defense wall composed of many histiocytes and 
lymphocytes and few polymorphonuclears. In places, this cellular exudate filtered 
through the muscle bundles of the muscularis and extended to the serosa, where 
there was edema with beginning suppurative peritonitis. The muscularis itself 
was free. Practically no eosinophils were present. 



Fig. 4. — Photomicrograph taken from a central area of suppuration in the 
submucosa. Necrosis, cell detritus and numerous streptococci may be noted. 
Gram-Weigert stain; X 1,050. 


IDENTIFICATION OF STREPTOCOCCUS BY BIRICHAUG 

An agar slant containing a pure culture of a grain-positive hemolytic 
streptococcus recovered from the submticosa of the stomach at autopsy 
by Dr. Lloyd Riggs, assistant bacteriologist to the Newark Department 
of Health, was sent to Dr. Konrad E. Birkhaug, associate professor of 
bacteriology, UnLersity of Rochester, for identification. 
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Bu'khaug was not able to agglutinate this culture properly with his 
standard erysipelas immune serums because of its quick spontaneous 
precipitation in broth during the first ten hours of growth. He resorted 
then to the absorption of known antibodies for Streptococcus crysipelatis 
and found that the strain removed the agglutinins for three of four of 
his standard strains of 6". crysipelatis. He repeated this process twice 
and obtained identical results. Birkhaug also attempted to remove the 
agglutinins in the antiserum for Streptococcus scarlatinae with this 
strain and found that the original titer of 1 : 2,560 was reduced only to 
1 : 1,280 with the homologous strain of scarlatinae (Dochez, N. Y. 5). 
The final criterion of typical S. crysipelatis is its constant production of 
toxin in Douglas’ tryptic digest broth. The five days’ culture of this 
strain was filtered through a Berkefeld V candle. In a series of titra- 
tions in the skins of persons susceptible to the toxin of Y. crysipelatis, he 
found that a potent exotoxin was produced, 1 cc. of which contained 
more than 10,000 skin test doses. In proper dilutions with the antitoxin 
for 5. crysipelatis, this toxin was completely neutralized. Putting these 
facts together, Birkhaug stated, “It appears that your strain is definitely 
related to the serological types of Streptococcus crysipelatis.” 

This is the first time, therefore, that the streptococcus isolated from a 
case of phlegmonous gastritis has been positively identified as belonging 
to the erysipelatis group. This is due entirely to the painstaking, classic 
identification by Birkhaug. 

CONCLUSIONS 

A case of primary idiopathic phlegmonous gastritis has been 
described, in which the appearance of the stomach was identical with that 
of the stomach in most cases described in the literature. There were no 
gross lesions of the mucous membrane, such as ulcer, carcinoma, abra- 
sions or other injuries. The inflammation was diffuse, extending over 
the whole stomach, but limited almost entirely to the submucosa. The 
diffuse blushing of the mucosa, the ironing out of the rugae by edema 
and the thick, edematous condition of the submucosa filled with a watery, 
grayish fluid containing innumerable streptococci with occasional small 
abscess formations suggest the gross appearance of erysipelas, and the 
picture is similar in every way to that of extensive erysipelas of the skin 
with cellulitis of the subcutaneous tissues. 

The sharp demarcation of the suppurative process in this case by both 
the cardiac orifice and the pylorus, both of which have a mucosa which 
is rather tightly bound down, is similar, for instance, to the sharp 
demarcation and stoppage of facial erysipelas at the' lower border of 
the mandible. 
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Histologic examination showed the lesion to be almost entirely con- 
fined to the submucosa. It is characterized by extensive boggy edema, in 
which the cellular exudate is composed chiefly of lymphocytes and mono- 
cytes. The polymorphonuclears are abundant only in the central areas, 
where formation of abscesses occurs, and where there is necrosis, with 
cell detritus and innumerable streptococci. This histologic picture is 
identical with that seen in erysipelas. 

The identification of the streptococcus by Birkhaug, as belonging 
serologically to the group of Streptococcus erysipelotis, completes the 
case and proves, as nearly as can be, that some forms of phlegmonous 
gastritis may be considered erysipelas. 



CUTANEOUS LESIONS (INFECTIOUS GRANULOMAS) 
ON THE FEET OF ALBINO RATS* 


ARTHUR H. SMITH, Ph.D. 

AND 

THEODORE S. MOISE, M.D. 

NEW HAVEN, CONN. 

The occurrence of well defined ulcers on the bony prominences of 
the lower forelegs of dogs maintained on diets deficient in vitamin B 
complex has been reported by Cowgill, Stucky and Rose (1929 *) ; these 
lesions Healed promptly when this food factor was replaced. The paral- 
lelism between the occurrence of the lesions and the dietary deficiency 
was definitely suggestive. The authors noted that the ulcers did not 
appear in all the animals subjected to the experiment. Furthermore, 
they noted scars of presumably identical lesions in other dogs that were 
not subjects of experiments in nutrition. They recognized that the fac- 
tors of pressure and local injury were necessarily uncontrolled variables. 
The purpose of this communication is to report the occurrence of lesions 
on points of pressure on the feet of white rats maintained on adequate 
diets. 

The photographs accurately portray the lesions. They usually 
occurred in the situation shown in the illustrations. Only in a few 
instances were they observed on the forefeet and on the anterior portion 
of the hind feet. As a rule, they were bilaterally symmetrical. 

In the early stages, they appeared as slightly elevated, pale red, sub- 
epidermal nodules. The overlying epidermis was intact. The following 
changes then occurred successively : loss of the overlying epithelium, 
formation of a superficial ulcer with a base of granulation tissue, and 
finally a marked overproduction of granulation tissue. The surfaces of 
the lesions were deep red and relatively free from exudate, and bled 
after slight trauma. In a few instances, the productive nature of the 
lesions was less evident, the bases of the ulcers being flat or somewhat 
depressed (fig. 1). 

* Submitted for publication, Sept. 5, 1929. 

*From the Laboratory of Physiological Chemistry and the Department of 
Surgery, Yale University. 

* Aided by a grant from the Committee on Scientific Research of the Amer- 
ican Medical Association. 

1. Cowgill, G. R.; Stucky, C. J., and Rose, W. B. : Physiology of Vitamins: 
Cutaneous Manifestations Related to Deficiency of Vitamin B Complex Arch 
Path. 7:19 7 (Feb.) 1929. ’ 
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The lesions were general 1} oval or spherical and sometimes were 
pedunculated or sessile The shape was probably determined by such 
external factors as the location, the piessure and the amount of 
irritation. 

Micioscopic sections confirmed the gross observations. The earliest 
change was a slight thickening of the dermis, which was followed by a 
loss of the overlying epidermis, the formation of an ulcer with a base of 
granulation tissue and finally the overgrowth of granulation tissue to 



Fig 1 — An ulcerative lesion (left) and a proliferative lesion in profile (right) ; 
X 

form a protuberant lesion. In some instances, a typical depressed ulcer 
with a flat base developed. There was a thin layer of a fibrinopurulent 
exudate on the external surfaces and an infiltration of the granulation 
tissue by polymorphonuclear leukocytes. 

The character of the granulation tissue varied with the age and the 
size of the lesions In the more advanced stages, the superficial por- 
tions showed a delicate meshwork of capillaries, but the deeper areas 
showed a large amount of fibrous tissue The essential nature of the 
proliferative lesions was that of an infectious granuloma (figs 2 and 3). 
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The larger granulomas showed some evidence of epithelial proliferation, 
although there was nothing suggestive of epithelial invasion of the sur- 
rounding tissue. 

The lesions in our animals were similar to the granuloma pyogenicum 
of man (Michelson, 1925 2 ), the most characteristic feature of which 
is the proliferation of the granulation tissue to form a small peduncu- 
lated or sessile nodule. They differ from the lesions described by 
Cowgill, Stucky and Rose in that the latter were definitely depressed 



Fig. 2 — Large granuloma in the advanced stage, X 2j4. 

ulcers without evidence of granuloma formation. In some instances, 
similar ulcers were observed in our animals. The differences in the 
nature of the ulcerative and granulomatous changes may be due to such 
variable factors as species of animal, duration of experiment and 
infection. ' 

The observations here recorded were made on a large series of rats 
used in an experiment in nutrition. Three adequate rations were 

. J? * Iichcls °". H. E.. Granuloma Pjogemcum Clinical and Histologic Review 
of 29 Cases, Arch. Derm & Syph. 12:492 (Oct.) 1925. 
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employed varying only in the concentration of protein (casein) as fol- 
lows : 18, 60 and 85 per cent. Most of the animals had been subjected 
to unilateral nephrectomy; a few were controls on which laparotomy 
only had been performed. There were three age groups at the time 
of operation — 90, 180 and 360 days — and the experimental period 
extended for 56 days and 150 days longer. The rats were kept in cages 
with wire screen bottoms during their entire life. 

At the outset, it can be said that the lesions occurred irrespective of 
the diet consumed. The rats that were 90 days old when the experiment 
began were practically free from lesions; those 180 days old showed 
early changes rather uniformly, and the animals 360 days of age exhib- 
ited severe ulcers in almost every case. These were more advanced in 
the 150-day, than in the 56-day, period. It appears, therefore, that the 
incidence of the lesions is correlated with the factors accompanying age 
rather than with diet. As the older rats are heavier, it would seem that 



i 

Fig. 3 — Longitudinal section through the granuloma shown in figure 2. The 
lighter portions near the base are areas of epithelial proliferation ; X 2 

pressure on the feet and the length of time are important factors in the 
pathogenesis of these ulcers. It is possible, too, that the tissues of older 
animals are rendered more susceptible to injury during senescence. 

In view of the dietetic adequacy of the rations employed and the 
absence of any evidences of nutritive disturbance in the animals here 
discussed, it is suggested that caution be exercised in deciding whether 
or not the ulcers observed on bony prominences of animals maintained 
for relatively long periods under experimental conditions necessarily 
have a specific dietary significance. On the other hand, it is reasonable 
to expect that a nutritive disturbance might lower the resistance of body 
tissues to such an injury as that described and that improvement in the 
local lesions would be observed along with disappearance of the general 
manifestations of the deficiency. 

The lesions described in the present communication are probably not 
due to the lack of a specific nutritional factor, but to repeated slight 
traumas and a superimposed infection with pyogenic organisms. 



MULTIPLE SPLEEN COMBINED WITH OTHER 
CONGENITAL ANOMALIES 

REPORT OF TWO CASES * 

FERDINAND C. HELWIG, M.D. 

KANSAS CITY, MO. 

Accessory spleens are not infrequently encountered at necropsy. 
I have seen them in about 10 per cent of bodies during routine post- 
mortem examination. They are small and usually single, and the 
spleen itself is normally developed. The appearance of multiple spleen 
without a fully developed spleen is apparently rare. 

Albrecht 1 reported 400 spleens in a man, aged 25, with the real 
spleen situated higher than usual and adherent to the diaphragm. 
These accessory nodules were scattered all over the peritoneum. 
Kaufmann 1 mentioned the case of Faltin and Kuttner, in which a 
splenectomy was done for a gunshot wound that had done crushing 
injury to the spleen, and five years later about 1,000 spleens were found 
on the peritoneum. Beneke 2 thought such cases were the result of 
trauma with splenic regeneration from implantation. Pool 3 mentioned 
the occurrence of multiple spleens with malformation of other viscera. 
He cited Hyrtl’s four cases, with transposition of the viscera. In 
these cases, spleens were broken up into from five to eleven smaller 
nodules. Garrod, according to Pool, reported two cases of heart disease 
with multiple spleens, 4 and 9, respectively. He likewise mentioned 
Helly’s specimen, which is preserved in the anatomic museum at 
Vienna; in this there was a bilobular spleen with eleven accessory 
spleens. Other unusual anatomic variations of great interest have 
been reported. 

The splenic anomalies that I present are rare. I can discover no 
other example of the condition in the first case, in which there was 
a combination of multiple spleens with congenital stenosis of the bile 
ducts and cirrhosis of the liver. The second case parallels somewhat 
those of Garrod, since it showed a congenital cardiac lesion with 
bilobular spleen and ten accessory portions. 

* Submitted for publication, June 14, 1929. 

* From the Department of Pathology, St. Luke’s and Children’s Mercy 
Hospitals. 

1. Albrecht, cited by Kaufmann, Edward: Pathology for Students and Prac- 
titioners. Authorized translation by Stanley P. Reimann, Philadelphia, P. Blakis- 
ton’s Son & Company, 1929, vol. 1. 

2. Beneke, cited by Kaufmann (footnote 1). 

3. Pool, E. H. : Surgery of the Spleen, New York, D. Appleton & Company. 
1923. 
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REPORT OF CASES 

Case 1. — c., an infant, was jaundiced at birth. The delivery was easy and 
spontaneous. The cord came off on the sixth day after birth. On the ninth day, 
the child began to bleed from the umbilicus. On the twelfth day, she was brought 
to the hospital with a slow oozing from the navel. The skin and sclera were 
markedly jaundiced and she was emaciated. The mother admitted having had 
syphilis, which she had contracted from her first husband. She had been treated 
and pronounced cured. There was one living child, aged 5. The family history 
was of no significance otherwise. 

The infant received 50 cc. of the father’s blood intramuscularly, and four days 
later was given 150 cc. intraperitoneally. She progressed poorly until about the 
eighteenth day of life when, following venipuncture of the left external jugular, 
she began to have rapid respiration and became paler, and the heart beat became 
rapid. The impression was that the child was bleeding from some hidden site. 
She also bled considerably from the needle puncture in the neck and there was 
oozing into the surrounding cervical tissues. The results of the laboratory exam- 
inations were negative, except for the fact that the child was shown to have 
17,550 white cells per cubic millimeter of blood. No differential white cell counts 
or red cell counts were made. The Wassermann reaction was negative. 

At the necropsy, which was performed shortly after death, the most outstand- 
ing external feature was a striking jaundice of the skin, sclera and mucous mem- 
branes. There were large areas of hemorrhage in the region of the jugular vein 
on the neck, where blood had been withdrawn for examination, with slow oozing 
into the surrounding tissue. There was also a hemorrhage around the umbilicus, 
and hemorrhages in the tissues of both hips where injections had been made. 
Apparently there had been little tendency to clot. The hemorrhage was found 
to extend into the subcutaneous tissues of the neck, from the chin to the clavicle, 
throughout the left anterior angle of the neck. The blood from the heart had 
the viscosity of water, and was not clotted. Small hemorrhages were found 
scattered over the pleura, and in the parenchyma of the lung many were seen. 
The lungs were not fully expanded. The thymus was atrophied. The main 
changes otherwise were found in the abdomen. Masses of fetal adhesions were 
found over the gallbladder, connecting it with the transverse colon and duodenum. 
The liver was large, measuring 10.5 by 8 by 6 cm., and weighing 156 Gm. It 
was hard and showed a slightly wrinkled capsule and was deeply jaundiced. On 
cross-section, it cut with great resistance, and showed a high grade cirrhosis of 
periportal type. The gallbladder was little more than a fibrous cord with a small 
lumen. Both the common and the hepatic duct were completely occluded. 

Histologically, the liver showed marked fibrosis, with a tendency to a peri- 
portal arrangement. Considerable inspissation of bile was noted in the canaliculi 
and smaller ducts. 

The spleen was divided into fourteen separate and distinct nodules by fetal 
adhesions, these nodules varying in size from 20 to 2 mm. in diameter. Each 
nodule received a branch of the splenic artery. 

Histologically, these spleens showed nothing unusual or particularly abnormal. 
There were some foci of myeloid cells in the pulp. 

Case 2. 4 — W., an infant, was born normally. The mother had had two former 
pregnancies. The first pregnancy resulted in a stillborn infant. At the second, 
she bore twins, but they died before birth, the mother having developed a severe 


4. Permission to report case 2 was obtained from Dr. Waller Hook. 
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toxemia and labor having been brought on prematurely by bag induction The 
child in question had attacks of cyanosis and shallow breathing, and died about 
forty-eight hours after birth. 

At necropsy, the heart was large, weighing 37 Gm. The right auricle and 
ventricle were markedly distended and hypertrophied. The left ventricle was 
small, and no aorta was found leaving it. The foramen ovali was wide, and no 
valve was present The pulmonary aitery gave branches to the lungs and then 



Fig. 1. — Fourteen separate splenic nodules, each with a distinct blood supply 
from a branch of the splenic artery Twice natural sbe. 


continued on down, becoming the systemic aorta. The lungs were but partially 
expanded. All the abdominal viscera showed deep hyperemia, the liver being 
particularly large. The gallbladder was covered with dense fetal adhesions, which 
communicated with the transverse colon and the duodenum, as in the first case. 

The spleen showed the most interesting picture. It ’was broken up into ten 
separate nodules, separated by fetal adhesions, the spleen proper being bilobuiar 
and showing three notches. It measured 40 by 22 by 7 mm. The smaller nodules 
varied from IS to 2 mm. in diameter. 
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COMMENT 

The etiology of these anomalies is unknown. Since the spleen is 
not, embryologically, a lobulated organ, such malformations are 
difficult to explain. Mention was made by Kaufmann 1 of experiments 
on monkeys in which multiple spleens were produced through traumati- 
zation of the original spleen, the regeneration taking the form of multiple 
nodules. Faltin and Kuttner’s case of multiple spleens following a crush- 
ing injury to the spleen, and the subsequent growth of 400 implants, is 



suggestive. The presence of fetal adhesions around the gallbladder 
and- the spleen in both my cases suggests a possible intra-abdominal 
fetal injury. 

SUMMARY 

Two cases of multiple spleen are reported, one case showing fourteen 
separate nodules, the other ten. One case occurred in conjunction with 
congenital stenosis of the extrahepatic bile ducts and the other in 
connection with a congenital cardiac malformation. 
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Both cases showed fetal adhesions dividing the lobules and many 
dense adhesive bands in the gallbladder region. This suggests a possible 
intra-abdominal fetal injury as an etiologic factor in the production of 
these anomalies. 



RENAL INSUFFICIENCY IN AMYLOID DISEASE* 


JOHN F. NOBLE, M.D. 

AND 

S. G. MAJOR, M.D. 

ST. PAUL 

Renal insufficiency in amyloid disease has been observed for many 
years, and contracted kidneys in amyloid disease were first described 
by Wagner in 1S61. 1 Since that time many cases of contracted kidney 
have been recorded in which the outstanding feature was a massive 
deposit of amyloid in the glomeruli, in the vessel walls and inside the 
basement membranes of the collecting tubules. Many of these cases, 
however, were recorded before the study of blood chemistry was a 
recognized clinical procedure, while others give no indication that 
blood chemistry was studied or other tests of renal function performed, 
the evidence of renal insufficiency being based entirely on anatomic 
and strictly* clinical evidence of kidney damage. The earliest of these 
reports were from Klebs, 2 and other cases were reported by Sclialong, 3 
Fahr, 4 Wegelin 3 and Danisch." 

There seem to he three generally accepted conceptions of this 
pathologic entity. The first was advanced by Fahr, 7 who believed 
that the amyloid kidney is a form of nephrosis. He divided the 
morphologic changes in the amyloid kidney into four stages, with case 
reports illustrating each stage. In the cases classified as representing 
the first stage, he found only a minimal amount of amyloid in the 
glomeruli, together with a moderate degree of albuminous degeneration 
of the tubules. As representing stage two, he described cases that 
showed a larger amount of amyloid in the glomeruli, and more marked 
degenerative changes in the tubules. These degenerative changes 
included hyaline granules in the renal epithelium and a rather marked 
deposit of lipoid, comparable to that seen in lipoid nephrosis. In the 

* Submitted for publication, June 1, 1929. 

* From the Department of Pathology, University of Minnesota, Minneapolis, 
and Ancker Hospital. Laboratory, St. Paul. 

1. Wagner, E. : Arch. d. Heilk. 2:481, 1861. 

2. Klebs, E. : Handbuch der pathologischen Anatomie, Jena, Gustav Fischer. 
1889, vol. 2, p. 623. 

3. Schalong, H. : Virchows Arch. f. path. Anat. 257:15, 1925. 

4. Fahr, Theodore: Virchows Arch. f. path. Anat. 248:323, 1924; Berl. klin. 
Wchnschr. 55:993, 1918. 

5. Wegelin, C. : Schweiz, med. Wchnschr. 56:716, 1926. 

6. Danisch, H. : Verhandl. d. deutsch. path. Gesellsch. 20:307, 1925. 

7. Fahr, Theodore : Handbuch der speziellen pathologischen Anatomie und 
Histologie, Berlin, Julius Springer, 1925. 
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group that he classified as representing stage three, the kidneys con- 
tained large amounts of amyloid in the glomeruli with a consequent 
narrowing of the capillaries. He stated that in these cases, in spite 
of the narrowing of the capillaries, many of the glomeruli were still 
permeable to blood. In the fourth stage, the glomeruli were destroyed, 
and there was a marked tubular atrophy, which was secondary to the 
glomerular damage. 

Fahr believed that the disease is a toxic process affecting both tubules 
and glomeruli simultaneously, the primary damage being done to the 
glomeruli. He also described arteriosclerosis of the vessels as occurr- 
ing particularly in those cases in which the patients were over 50 years 
of age, but he thought that this change does not play an important 
part in the production of contracted kidneys in amyloid disease. 
Fahr’s ideas were closely followed by. Danisch 0 in his report of two 
cases of contracted kidney in amyloid disease. Linder, 8 who reported 
the best studied case we have been able to find in the literature, agreed 
with Fahr as to the nephrotic character of the disease. Ophuls 0 and 
McElroy 10 subscribed to the same theory. 

The second conception is that amyloid degeneration occurs in the 
course of chronic nephritis as expressed by Osier 11 and McCrae, 12 it 
is “simply an event in the process of a chronic nephritis, most com- 
monly in the chronic parenchymatous nephritis, following fevers or 
cachectic states.” McCrae stated that “amyloid kidney is usually spoken 
of as a variety of nephritis, but in reality it is a degeneration which 
may accompany any form of nephritis.” MacCallum 13 also believed 
that amyloid is deposited in “any or all of the changes described in 
progressive nephritis.” 

MacCallum also stated, however, that amyloid may appear in an 
otherwise normal kidney in the course of a general amyloidosis. This 
idea represents the third conception of the disease, namely, that it is 
simply a part of a systemic condition in which the damage to the 

8. Linder, G. C. ; Maxwell, J., and Green, F. H. K. : Clinical, Pathological 
and Biological Study of Amyloid Nephrosis, Arch. Dis. Childhood 2:220 (Aug.) 
1927. 

9. Ophuls, W. : Nephritis: A New Series of Cases with a Review of Recent 
Literature, J. A. M. A. 65:1719 (Nov. 13) 1915. 

10. McElroy, J. B., in Tice, Frederick: Practice of Medicine, Hagerstown, 
Md., W. F. Prior Company, Inc., 1927, vol. 6, p. 599. 

11. Osier, William, and McCrae, -T. : The Principles and Practice of Medicine, 
ed. 2, New York, D. Appleton & Company, 1918, p. 711. 

12. Osier, William, and McCrae, T.: The Principles and Practice of' Medi- 
cine, ed. 10, New York, D. Appleton & Company, 1926, p. 717. 

13. MacCallum, W. G. : Text-Book of Pathology, ed. 3, Philadelphia, W. B. 
Saunders Company, 1924, p. 302. ’ 
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kidney may be the most prominent feature. Kauftnann 14 concurred 
in this opinion, but thought that the process is related to parenchymatous 
nephritis. The opinions of Frothingham 15 and Richardson 10 also fell 
in with this conception. 

Amyloid has been produced experimentally by many workers. The 
most constant results are probably obtained by the use of staphylococci, 
but many other agents both chemical and bacterial have been used. 
Kuczynski 17 successfully produced the substance in animals by the 
continuous feeding of nutrose and cheese, and these experiments were 
repeated successfully by Smetana . 18 Frank 19 produced amyloidosis 
in animals by the use of the Friedlander bacillus. Many other organisms 
or their toxins have been used in the experimental production of 
amyloid, but from a clinical standpoint it is fairly well established 
that amyloid is most frequently associated with chronic tuberculous 
lesions, chronic suppuration of bone, syphilis, malignant tumors and 
leukemia. Wegelin s also mentioned its association with Hodgkin's 
disease. 

The exact chemistry of amyloid is not yet thoroughly understood, 
but the generally accepted view is that advanced by Wells , 20 who 
believed that amyloid is a combination of chondroitin-sulphuric acid 
and a protein molecule. He pointed out that there is a high condroitin- 
sulphuric acid content in bone and in the lungs, and that in destructive 
lesions of these tissues there is undoubtedly an excess of this substance 
in the serum, which is carried to various organs, chiefly the liver, 
spleen, kidney and heart, where it is combined with the protein molecule. 
He thought that this substance is carried to the various organs in the 
serum rather than by the leukocytes, and this idea is supported by the 
fact that amyloid is never found within the epithelial or connective 
tissue cells. An entirely different theory was advanced by Smetana , 21 
who thought that the deposition of this material has to do with a toxic 
damage to the reticulo-endothelial system, and he attempted to prove 
this theory by the injection of india ink into animals in which amyloid 
had already been produced. In these animals, he found that the 

14. Kaufmann, E. : Speziellc pathologische Anatomie, ed. 2, Berlin, Georg 
Reimer, 1911, vol. 2, p. 844. 

15. Frothingham, C. : Nelson’s Loose Leaf Living Medicine, ed. 2, New York, 
Thomas Nelson & Sons, 1927, vol. 4, p. 701. 

16. Richardson, H. B., in Cecil, R. L., and Kennedy, Foster: A Text-Book 
of Medicine, Philadelphia, W. B. Saunders Company, 1927, p. 904. 

17. Kuczynski, M. H. : Virchows Arch. f. path. Anat. 239; 18S, 1922. 

18. Smetana, H. : Bull. Johns Hopkins Hosp. 37:383, 1925. 

19. Frank, A.: Beitr. z. path. Anat. u. z. allg. Path. 67:181, 1920. 

20. Wells, H. G. : Chemical Pathology, Philadelphia, W. B. Saunders Com- 
pany, 1914, p. 378. 

21. Smetana, H. : Proc. Soc. Exper. Biol. & Med. 24:187, 1926. 
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reticular cells did not phagocytose the india ink, whereas in normal 
animals these cells phagocytosed the ink particles readily. He interpreted 
this as being indicative of damage to, or abnormal function of, the 
reticulo-endothelial system. 

There can be no question that amyloid is deposited in small 
quantities in many forms of nephritis, but to confuse these minimal 
deposits with the massive lesions of the kidney seen in general 
amyloidosis does not seem justifiable. Kumpf, 22 in a study of fifty 
cases of general amyloidosis, found practically no evidence of changes 
in the kidneys other than those produced by a simple deposit of amyloid, 
and it would seem that the cases of amyloidosis showing evidence of 
renal insufficiency should be considered, not as cases of nephritis, but 
rather as cases of a systemic disease in which the kidney has been 
damaged to such an extent that it may be the primary cause of death, 
or at least that it may produce the outstanding clinical symptoms. 

We are reporting here three cases of general amyloidosis in which 
renal insufficiency was proved by clinical, chemical and pathologic 
methods. These cases are reported because this possible termination 
of amyloid disease seems to be little recognized in this country by 
either pathologists or clinicians. These cases represent the only proved 
instances of renal insufficiency in amyloid disease in a series of 11,000 
necropsies recorded in the department of pathology at the University 
of Minnesota. 

REPORT OF CASES 

Case 1. — A man, aged 27, was admitted to the Ancker Hospital on Sept. 29, 
1928, complaining of pain and swelling of the left thigh. He stated that for 
several days before admission he had been riding on freight trains and that the 
jolting had aggravated an old draining sinus in the region of the hip. He was 
admitted to the surgical service, and physical examination showed numerous 
scars over the long bones and an old draining sinus of the left thigh. The thigh 
was swollen, red and tender, and at one point there was fluctuation. He had a 
high fever and a leukocytosis of 40,000. The thigh was incised and a soft tissue 
abscess was found, arising from a chronic osteomyelitis of the femur. After a 
few days, the fever subsided and the acute condition of the thigh improved. The 
patient was transferred to the medical service because the urine was found to 
contain large amounts of albumin, hyaline casts, leukocytes and erythrocytes. 
After this observation, the patient was questioned more closely and he stated that 
for eleven years he had had attacks of acute osteomyelitis involving various long 
bones, and that he had been told some years before by a physician that he had 
“Bright’s disease.” It was then noted that he had a moderate pitting edema of the 
ankles, which persisted throughout his entire stay at the hospital, but did not 
increase. The highest measurement of the systolic blood pressure was 105 mm. 
of mercury, and late in the patient’s illness this dropped to 93. An examination of 
the eyegrounds, November 18, showed normal fundi. A roentgen examination of 

22. Kumpf, A. : Unpublished thesis, Department of Pathology, University of 
Minnesota, 1929. 
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the chest showed no evidence of cardiac hypertrophy. Between October 1 and the 
time of the patient’s death, December 16, eighteen urinalyses were done. Albumin 
was present in amounts varying from one to four plus. The specific gravity ranged 
between 1.010 and 1.028; hyaline and granular casts, leukocytes and a few erythro- 
cytes were persistently present. Two concentration tests were done to determine 
the functional ability of the kidneys by combining the Mosenthal and the Volhard 
water tests. On one occasion, November 5, the range of the specific gravity was 
found to be between 1.008 and 1.010, and a similar test on November 13 showed 
a range of from 1.011 to 1.014. Three phenolsulphonphthalein tests, November 2, 
9 and 11, showed no elimination of the dye. On four occasions between October 
29 and December 6, the blood was examined for urea and creatinine. The read- 
ings ranged between 60 and 68.6 mg. of urea nitrogen and between 3.1 and 4.1 mg. 
of creatinine per hundred cubic centimeters of blood. The patient also showed a 
rapidly progressive secondary anemia. On admission, the erythrocyte count was 
4,210,000 and the hemoglobin content 72 per cent. On December 3, the erythrocyte 
count was 2, SOD, 000 and the hemoglobin content 56 per cent. In spite of the 
severe degree of the renal damage, the patient- was -fairly comfortable until a 
few days before his death. On December 16, he became stuporous and finally 
lapsed into coma and died. 

From these observations a clinical diagnosis of chronic glomerulonephritis was 
made, although the low blood pressure and lack of cardiac hypertrophy could not 
be fitted into the picture. 

The necropsy was performed on Dec. 16, 1928. External examination of the 
body showed a fairly marked degree of emaciation. There was a definite pitting 
edema of the ankles, and just below the inguinal ligament of the left thigh there 
was an old surgical incision, measuring 8 cm. in length. This wound was only 
partially healed, but showed no purulent drainage. There were scars over both 
greater trochanters, the outer aspect of the left tibia and the lateral surface of 
the left humerus, as well as over the eighth rib on the right side. These were 
apparently the result of multiple suppurative lesions of bones. The peritoneal 
cavity contained 2,000 cc. of a clear serous fluid, and the right pleural cavity 
contained 1,000 cc. of a similar fluid. The heart weighed 240 Gm., and showed 
an acute rheumatic endocarditis of the mitral leaflets, and adhesions between the 
aortic leaflets. The lungs were edematous and showed areas of bronchopneumonia 
along the posterior borders. The liver weighed 1,820 Gm., but showed no gross 
evidence of amyloid. The spleen weighed 260 Gm. The organ was firm and the 
capsule was tense, and, after cutting, the surface was found to be glassy and the 
corpuscles were not visible. The kidncj’S weighed 285 and 290 Gm. The capsules 
stripped easily, and the surfaces of the kidneys were pale and mottled by dark red 
areas. After the kidneys were cut, the cortices were found to be wide and the 
markings indistinct. The cortex and the medulla were well defined, the cortex 
being pale and the medulla dark red. The other organs showed little of interest. 
The spleen, liver and kidneys contained large amounts of amyloid, as demon- 
strated by the methyl violet stain. The microscopic picture in the kidneys will 
be discussed with the observations in the other cases. 

Case 2. — A woman, aged 35, had been married sixteen years and had never 
been pregnant. She gave a history of many previous infections. In childhood, 
she had had measles, scarlet fever, variola, pneumonia and “rheumatism.” In 
1912, she had had a salpingectomy and oophorectomy, and in 1913, an appen- 
dectomy. In 1917, osteomyelitis of the left tibia had developed and a curettement 
of the bone had been done. She was first admitted to the Ancker Hospital in 
December, 1921. At that time, she stated that she had syphilis and had received 
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a small amount of treatment in the form of mercury and arsenic. She also 
described an attack of constricting pain in the abdomen and chest seven years 
before, which the clinician interpreted as a gastric crisis. The Wassermann reac- 
tion of the blood was positive. Her chief complaint at the time of this admission 
was pain in the chest. A diagnosis of pleurisy and syphilis was made. Urinalysis 
showed a specific gravity of 1.032, a heavy trace of albumin and a few hyaline 
casts. She left the hospital against advice, but was again admitted in January, 
1923, complaining of generalized abdominal pain. The urine at this time showed 
a specific gravity of 1.026, four plus' albumin, hyaline casts, red blood cells and 
leukocytes. At this time, she was suspected of having gallbladder disease, but 
because of the urinary conditions surgical intervention was not deemed advisable. 
In 1925, however, at a private hospital, she was operated on and ah empyema of 
the gallbladder was drained. Her third admission to' the Ancker Hospital was 
on Nov. 21, 1927. Her complaints then were frontal headache and dyspnea. The 
headaches had been present for the year prior to her admission and were fre- 
quently associated with nausea and vomiting. She also complained of frequency 
of urination and blurring of vision. Her face was puffy, but there was no edema 
of the ankles. There was clinical and roentgen evidence of a slight cardiac hyper- 
trophy. The blood pressure on two occasions was 175 systolic and 100 diastolic 
and 176 systolic and 104 diastolic. The urine showed albumin, casts, leukocytes 
and red cells. An examination of the blood on November 26 showed 47.6 mg. 
of urea nitrogen and 2.5 mg. of creatinine per hundred cubic centimeters. The 
patient also had a severe secondary anemia, the red cell count being 2,480,000 and 
the hemoglobin content 39 per cent. She again left the hospital against advice, 
but was readmitted on Dec. 3, 1927. At this time, she was markedly dyspneic, her 
face was puffy and there was a moderate edema of the ankles. Ophthalmoscopic 
examination showed albuminuric retinitis. The liver was palpable. Three read- 
ings of the blood pressure -were 165 systolic and 95 diastolic; 180 systolic and 
100 diastolic and 160 systolic and 90 diastolic. The average daily urinary output 
while the patient was in the hospital was 1,067 cc. Eleven urinalyses showed a 
specific gravity ranging from 1.014 to 1.024, with albumin varying from one to 
four plus. Casts, leukocytes and red cells were almost constantly present. Two 
examinations of the blood showed 116.9 mg. of urea nitrogen and 3 mg. of 
creatinine per hundred cubic centimeters and 147 mg. of urea nitrogen and 3 mg. 
of creatinine. The secondary anemia was even more pronounced, the hemoglobin 
content being 32 per cent and the erythrocytes 2,110,000. The patient gradually 
lapsed into coma and died on Jan. 10, 1928. 

The necropsy was done on Jan. 10, 1928. External examination of the body 
showed it to be poorly nourished. There was a slight edema of the ankles. There 
was a midline scar in the lower part of the abdomen, and a second scar in the 
right upper quadrant of the abdomen. There was a scar over the anterior surface 
of the left tibia, and the bone was thickened beneath the scar. The peritoneal 
cavity was filled with a yellow, purulent fluid, containing flecks of fibrin. The 
pus was uniformly distributed throughout the abdomen, and the coils of the 
intestine were sealed together. There was no evidence of a primary infectious 
process in the appendix. The fallopian tubes and ovaries were absent. The 
uterus was small and appeared normal. The gallbladder was embedded in 
adhesions, but showed no evidence of an acute infectious process. There was no 
evidence of gastric or intestinal ulceration, or of diverticulitis, to 'account for 
the peritonitis. The pericardial sac contained no free fluid, but the visceral and 
parietal surfaces were sealed together by a thick layer of fibrin. The heart 
weighed 355 Gm. The valves and coronary arteries appeared normal. The 
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myocardium was firm but unusually pale. There was no gross evidence of 
amyloid. About 100 cc. of serous fluid was present in the right pleural cavity. 
There was an extensive terminal bronchopneumonia. The liver weighed - 1,750 
Gm. The methyl violet stain showed it to contain a small amount of amyloid. 
The spleen, similarly stained, showed no amyloid. The kidneys weighed 125 and 
135 Gm. The capsules were thick and edematous. They stripped easily, leaving a 
finely granular surface. After cutting, the surfaces of the kidneys showed slightly 
narrowed cortices. The cortical markings were not distinct. The cortex and the 
medulla, however, were clearly demarcated. There was nothing in the gross 
appearance of the kidneys to suggest amyloid. The other organs showed nothing 
of note. 

Case 3 . — A man, aged 55, who was acutely ill at the time of his admission to 
the hospital on Dec. 14, 1928, stated that he had not been well for about eight 
months. He first noticed swelling of his ankles, which did not incapacitate him. 
This edema persisted for about three months; then it gradually disappeared. 
About that time he began to have attacks of vomiting, not associated with pain. 
These occurred at irregular intervals. At times, he had repeated attacks of vomit- 
ing, followed by intervals during which he was symptom-free. His complaint at 
the time of admission was pain in the left side of the chest. He stated that he 
had taken cold about a week before, and that he had first noticed the pain about 
five days prior to his admission. This pain was not constant and was aggravated 
by deep breathing and by motion. There was no history of tuberculosis, chronic 
suppuration or sj'philis, which might have been interpreted as an etiologic factor 
in the production of amyloid. He said, however, that he had had rheumatic fever 
twelve or fourteen years before. 

Physical examination showed the patient to be well nourished. He had a 
Kussmaul type of respiration, and there was moderate cyanosis of the face and 
fingertips. The ankles were moderately edematous. The heart was enlarged to 
the right and to the left, and there was a pericardial friction rub. There was dul- 
ness at the base of the left lung and a friction rub in the same area. The liver 
was palpable. The blood pressure was 104 systolic and 50 diastolic on one exami- 
nation. Ophthalmoscopic examination showed a slight edema of the optic disks. 
There were no hemorrhages, areas of exudate or vascular changes such as are 
frequentty associated with hypertension. On one occasion, the urine showed four 
plus albumin, hyaline, granular and waxy casts, and pus cells. Examination of 
the blood on the day of admission showed 134 mg. of urea nitrogen and 3.9 mg. 
of creatinine per hundred cubic centimeters. On the day of admission, the carbon 
dioxide tension was 16 per cent by volume, and on the following day it was 
7 per cent by volume. This patient also had a severe anemia, the erythrocyte count 
being 2,360,000 and the hemoglobin content 50 per cent. Shortly after admission 
to the hospital, he became drowsy and then stuporous, and finally lapsed into 
deep coma, and died two days after admission. The clinical diagnosis was sub- 
acute glomerulonephritis, pericarditis and uremia. 

The necrosy was done on Dec. 16, 1928. The body was found to be well 
nourished and there was no evidence of edema. The peritoneal cavity contained 
no excess of fluid. The left pleural cavity contained about 500 cc. of a.sero- 
purulent fluid, which was encapsulated in an area comprising the superior and 
anterior two thirds of the pleural cavity. The balance of the pleural cavity was 
obliterated by dense fibrous adhesions. The right pleural cavity contained an 
equal quantity of fluid of similar character. The fluid was encapsulated in the 
postero-inferior portion of the chest cavity. The visceral and parietal layers of 
the pericardium were adherent to each other by fibrinous adhesions, giving the 
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heart a shaggy appearance. The pericardial sac contained about 75 cc. of a 
purulent fluid. The heart weighed 480 Gm. but this weight included the fibrinous 
exudate. The weight of the heart itself was estimated as 380 Gm. The mitral 
leaflets were thickened and nodular, but there was no evidence of acute rheumatic 
vegetations. The lungs showed a moderate degree of atelectasis and an excess of 
fluid and blood, but no evidence of consolidation. The spleen weighed 200 Gm. 
The follicles were prominent, but the organ showed no gross evidence of amyloid. 
The liver was enlarged, and showed no gross evidence of amyloid. Methyl violet 
stains of liver showed no amyloid, but those of spleen revealed deposits of this 
substance about the central arteries. Each kidney weighed 140 Gm. The organs 
were firm. The capsules were removed without difficulty, leaving a finely granular 
surface After cutting, the surface of the kidney showed a definitely narrowed 
cortex. The cortex and the medulla were well defined. The pelves and the ureters 



Fig. 1. — A section of amyloid kidney, showing thick-walled vessels and 
obliterated glomeruli Hematoxylin and eosin stain. 


were normal. Grossly, the kidneys could not be distinguished from kidneys show- 
ing a moderate degree of arteriolar involvement in a case of essential hypertension. 

Microscopic Changes in the Kidneys in Cases 1, 2 and 3. — The kidneys in the 
three cases described were studied with hematoxylin and eosin, fat and amyloid 
stains. The microscopic material was fixed in a diluted solution of formaldehyde 
U. S. P. (1: 10), and at the time of study some of the material had been in the 
fixing fluid fifteen or sixteen months. It was found that the microscopic pictures 
were materially improved if the sections were treated with ammonium hydroxide 
prior to staining, after the method of Davidoff This improvement affected not 
only the hematoxylin and cosin stains, but also the amyloid stain. Instead of 
fixing in Zenker’s solution, however, as suggested by Davidoff, the tissues for the 
amyloid stain were fixed in 70 per cent alcohol. This treatment of the tissue, it 
was found, restored the staining character of the amyloid so that the picture was 
as good as though the tissues had been fresh. The sections prepared in this way 
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and fixed in Zenker’s solution showed ooorer differentiation but more intense 
staining than those fixed in 70 per cent alcohol. In the preparations fixed in 
alcohol, the differentiation was distinct. 

The microscopic pictures shown in the kidneys in these cases were so similar 
that one description will suffice for the three cases. 

The outstanding deposits of amyloid were found in the glomeruli, and even in 
these cases representing the advanced stage of the disease there was a marked 
variation in the amount of amyloid in the individual glomerulus. However, even 
in those least involved, the capillaries were almost entirely occluded. As shown in 
figure 1, the glomeruli were a homogeneous mass of amyloid with complete occlu- 
sion of the capillary bed. According to Hueter, 23 the amyloid is laid down in the 
glomerulus between the basement membrane and the endothelium, gradually 
separating the endothelium from the basement membrane and eventually causing 
an atrophy of both. He also said that at times amyloid masses are found free in 



Fig. 2 (case 3). — A section of amyloid kidney, showing tubular atrophy and 
obliterated glomeruli. Hematoxylin and eosin stain. 

the lumen of certain capillar loops. When the deposit of amyloid is so massive, 
however, the exact mechanism of deposition is not clear. The result, however, is 
an obliteration of the anatomic structure of the glomerulus with, necessarily, a 
complete cessation of function. Amyloid was also 'seen in the walls of many 
vessels. The larger arteries were not affected, but the smaller vessels, from 
interlobular arteries .down to the afferent arterioles of the glomerulus, frequently 
showed thickened walls and narrowed lumen due to the deposit of amyloid 

(fig. 2). 

Secondary to this vascular change in the glomeruli and outside of them was a 
marked atrophy of the tubules. The degree of atrophy varied with the individual 
case, ft was most marked in case 3 (fig. 2) and somewhat less pronounced in case 
1. Where the atrophy was not far advanced, the glomeruli themselves were 


23. Hueter, C. : Centralbl. f. allg. Path. u. path. Anat. 19:961, ISOS. 
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not so completely closed and the tubules were separated by loose connective 
tissue. Scattered throughout the atrophic areas were numerous dilated tubules 
lined with flat epithelium. Many of these tubules contained casts, and a few of 
the casts took the characteristic amyloid stain with methyl violet. There was a 
surprisingly large number of inflammatory cells in these kidneys. These cells 
were both polymorphonuclear and lymphocytic. They were scattered through the 
atrophic areas in the interstitial tissue, as well as in clumps in the dilated tubules. 
The inflammatory infiltration is shown in figure 1. 

The fat stains showed lipoid material in moderate quantities in the renal 
epithelium, and a few droplets in the interstitial tissue. The quantity of fat 
was not as marked as one would expect from Fahr’s description, but in these cases 
there was relatively little epithelium remaining to undergo fatty degeneration, and 
perhaps in the earlier stages it was to be found in larger amounts. 



Fig. 3. — Section of amyloid kidney, showing a glomerulus with a transforma- 
tion of amyloid to hyaline material. The dark stained masses in the center have 
taken the methyl violet stain. Amj-loid stain was used. 

In the glomeruli in which the amyloid was oldest, as indicated by the degree 
of obliteration of the glomerulus and the accompanying tubular atrophy, it under- 
went a change in its staining characteristics. It failed to take the methyl violet 
stain uniformly. There were blotchy areas (fig. 3) where the dark stained 
patches represented the amyloid that had taken the methyl violet stain, while the 
lighter stained material resembled hyaline. This fading seemed to occur from 
the periphery of the glomerulus inward, and in most of the glomeruli affected in 
this way a ring of unstained amyloid was seen in the periphery of the glomerulus. 
Fahr mentioned the fact that in the far advanced stage, the amyloid is trans- 
formed into hyaline, and this is probably the change to which he refers. Wells 
also stated that, in the opinion of some workers, amyloid is first laid down as a 
hyaline substance, a precursor of amyloid, but he is of the opinion that this change 
in the staining character of the amyloid is degenerative, and in the cases studied 
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here it would appear that the change had occurred after the amyloid had been laid 
down in the usually recognized form. A similar change was seen in some of the 
amyloid deposited in the vessel walls. 

There was no evidence in the sections to indicate that the kidneys had been 
involved by any disease process previous to the deposition 'of the amyloid. Two 
or three glomeruli showed a slight proliferation of Bowman’s capsule, but in no 
instance was there any evidence of either a proliferative or an exudative inflam- 
mation of the glomeruli themselves, and the arterial changes were simply a 
deposit of amyloid within the vessel walls with no evidence of sclerosis of the 
usual type. 

There were additional cases among our records which showed the same picture 
as that in the cases described, but the clinical data were too incomplete to prove 
renal insufficiency. In one of these cases there was an extensive arrested pul- 
monary tuberculosis. The kidneys were large and showed anatomic damage com- 
parable to the changes in case 1 in the present series. The second case was well 
studied clinically. Apparently, the etiologic factor in this case was a multiple sup- 
purative arthritis and sinusitis. Apparent!}", the patient died in uremia, but the 
last study of the blood, which was made a month prior to death, showed no reten- 
tion of metabolites. 

COMMENT 

The pathologic process by which the kidneys in amyloid disease 
reach the state of renal insufficiency shown In these cases is primarily 
one of vascular damage affecting the glomeruli most severely, but also 
involving the arteries of small caliber. The condition of the glomeruli 
in the end-stage of an amyloid kidney is comparable to that seen in 
advanced glomerulonephritis, in that the capillary bed is occluded. In 
the case of glomerulonephritis, the capillary bed of the glomerulus is 
closed either by accumulation of leukocytes or by proliferative changes 
in the endothelium; whereas, in the amyloid kidney, the capillaries are 
occluded by a deposit of amyloid under the basement membrane. The 
effect on the tubules is the same in either case. When the blood supply 
in the glomerulus is shut off, there is a corresponding atrophy of the 
associated tubule. The afferent arteries to many of the glomeruli 
show thickened walls and narrowed lumina owing to the amyloid 
deposit. In no case was a complete occlusion of an afferent artery 
observed, and, while in many instances there must have been some 
reduction in the amount of blood reaching the glomerulus, the damage 
was primarily glomerular. 

It is interesting to note that in case 1, as well as in one of the 
cases mentioned but not reported in detail, the kidneys were unusually 
large and showed no evidence of contraction. In all the references 
to this condition that we were able to find in the literature, the kidneys 
are described as being shrunken, but apparently the kidney can be 
damaged sufficiently by the deposit of amyloid to cause renal insufficiency 
before any contraction occurs. This state of affairs may be comparable 
to the closure of glomerular capillaries in a subacute glomerulonephritis 
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in which there is a retention of metabolites, with death from uremia 
while the kidneys are normal or even slightly larger than normal in 
size. The deposition of amyloid is usually thought of as a rather slow 
process, but, in some cases, at least, it is apparently sufficiently rapid 
to cause capillary closure and death before contraction can occur. 

According to Kaufmann, 14 Volhard and Falir 24 and others, hyper- 
tension is unusual in this type of disease, and only one of the three 
cases here described shows an elevation of blood pressure. The 


Analysis of Three Cases of Amyloid Disease Involving the Kidneys 


Examinations 

Case 1 

Case 2 

Case 3 

Age 

27 years 

35 years 

55 years 


Male 

Female 

Male 

Etiology 

Chronic osteomyelitis 

Syphilis; chronic 
osteomyelitis 

? 

Chief complaint 

Abscess of thigh 

Impaired vision 

Pleuritic pain 

Duration of renal symp- 
toms 

? 

6 years 

8 months 

Edema 

Edema of ankles 

Edema of face and 
ankles 

Edema of ankles 

Blood pressure 

93 to 105 systolic 

165 systolic and 95 
diastolic to 190 sys- 
tolic and 110 diastolic 

104 sytolic and 

50, diastolic 

Eycgrounds 

No examination 

Albuminuric retinitis 

Slight edema 

Kidney function: 
Phenolsulphonplitlial- 
cin ' 

Concentration 

No excretion in 
three tests 

1,008 to 1,010; 

1,011 to 1,014 

No examination 

No examination 

No examination 

No examination 

Blood chemistry: 

Urea 

Creatinine 

Van Slyke 

00 to 6S.6 mg. 

3.1 to 4.1 mg. 

No examination 

47.6 to 147 mg. 

2.5 to 3 mg. 

No examination 

134 mg. 

3.9 mg. 

16 per cent to 7 per 
cent by volume 

Urine: 

Specific gravity 

Albumin 

Microscopic observa- 
tions 

1.010 to 1.028 

1 to 4 plus 

Hyaline and granular 
casts; white cells 

1.012 to 1.032 

Trace to 4 plus 

Hyaline casts; white 
cells; red cells 

? 

4 plus 

Waxy casts 

Blood: 

Hemoglobin content. . . 

Erythrocytes 

Leukocytes 

5G to 72 per cent 
4,000,000 to 2,800,000 
14,000 to 40,000 

32 to 55 per cent 

3,660,000 to 2,110,000 

7,100 to 12,300 

50 per cent 

2,360,000 

13,100 

Heart weight 

Kidney weights 

220 Gm. 

283 and 290 Gm. 

355 Gm. 

125 and 130 Gm. 

4SO Gm. 

140 Gm. each 



explanation for the lack of hypertension as a constant observation in 
these cases is not clear. 

In the accompanying table, it can be seen that the clinical diagnosis 
of this condition must be difficult. Frothingham, and Osier and 
McCrae stated that the diagnosis cannot be made except in cases in 
which amyloidosis is suspected. Save for the absence of hypertension, 
a diagnosis of chronic glomerulonephritis is justifiable, and in case 2 
with hypertension this diagnosis would be as close as possible. In 

24. Volhard, F., and Fahr, Theodore: Die brightsche Nierenkrankheit, Berlin 
Julius Springer, 1914. 
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cases 1 and 2, a clinical diagnosis of chronic glomerulonephritis was 
made, while in case 3 the diagnosis was subacute glomerulonephritis. 
From a study of these cases, however, it would seem well to bear in 
mind the condition of amyloid kidney in the differential diagnosis of 
chronic nephritis. In the absence of hypertension, when the history 
reveals any reason to suspect amyloidosis, a clinical diagnosis of 
amyloid kidney with renal insufficiency would seem justifiable. 

CONCLUSIONS 

Amyloid kidney is one manifestation of a systemic disease and not 
a specific form of nephritis. 

It is primarily a vascular disease that involves predominantly the 
glomeruli. 

It can lead to renal insufficiency, and when this occurs the kidney 
is usually contracted, but in some instances renal insufficiency occurs 
in kidneys of normal size or even in enlarged kidneys. 

The clinical symptoms and signs of an advanced amyloid kidney 
resemble those of chronic glomerulonephritis save for the fact that 
in amyloid kidney hypertension is the exception rather than the rule. 

Amyloid, after being deposited in the kidney, may undergo some 
change which alters its staining characteristics. 



EXPERIMENTAL INFESTATION OF WHITE RATS 
WITH CYSTICERCUS FASCIOLARIS 

MICROSCOPIC CHANGES IN LIVER, KIDNEY AND SPLEEN * 

JOHN E. STUMBERG, M.S. 

BALTIMORE 

The present paper is the result of a study undertaken to see what 
differences in cellular structure occur in the liver, kidney and spleen 
of tire white rat as a result of an infestation with Cysticercus fasciolaris, 
the larval stage of the cat tapeworm, Taenia crassicollis. Under the 
proper conditions, it is possible experimentally to introduce large 
numbers of Cysticercus cysts into the liver of the rat. Miller and 
Dawley 1 (1928) studied the grosser physiologic effects of the parasite 
on the host and made a special study of the progressive changes in the 
blood following infestation. The formation of the cysts and the 
grosser microscopic changes in the liver accompanying the process were 
described by Bullock and Curtis 2 (1924) in their work on the produc- 
tion of Cysticercus sarcoma. In the present study of the effects of 
C. fasciolaris, particular attention has been paid to the chondriosomes 
of the hepatic and renal cells of the host. These important cell con- 
stituents have been found to vary in form, size and number in many 
different functional and pathologic conditions. No attempt will be 
riiade to review here the extensive literature on this subject. Cowdry 3 
(1924) gave an adequate account of the form and function of the 
chondriosomes, while Findlay 4 (1927) had an extensive bibliography 
on their relations to cellular pathology. In the case of the spleen, 
the matter of chief interest was the cellular structure of the organ, 
and not the structure of the individual cells. 

Submitted for publication, June 10, 1929. 

* The work oil which this paper is based was done in the Department of 
Zoology at Washington University, St. Louis, during the spring and summer of 
1928. 

1. Miller, H. M., and Dawley, C. W. : An Experimental Study of Some Effects 
of Cysticercus fasciolaris Rud. on the White Rat, J. Parasit. 15:87, 1928. 

2. Bullock, F. D., and Curtis, M. R.: A Study of the Reactions of the Tissues 
of the Rat’s Liver to the Larvae of Taenia Crassicollis, and the Histogenesis of 
Cysticercus Sarcoma, J. Cancer Research 8:446, 1924. 

3 - C ° Wdry ’ E ' V ' : General Cytology, Chicago, University of Chicago Press, 
G - Y. : Mitochondria and Cell Injury, J. Rov. Micr. Soc. 47:258, 
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MATERIALS AND METHODS 

The rats used were of the pedigreed Wistar stock raised in this department. 
The method of infestation was that used by Miller and Dawley. 1 Mature proglot- 
tids of adult worms taken from the intestines of cats were teased in a physiologic 
solution of sodium chloride and the oncospheres fed to the rats, either by being 
mixed with their food or by means of a medicine dropper. The infested animals 
and the controls were kept under as nearly the same conditions as possible; in 
some cases, infested rats and their controls were kept in the same cage. The 
latter were always killed at the same time as the animals known to be infested 

All rats were killed either by cutting off the head with large scissors or by 
crushing the head with one blow of. a hammer. Each rat was opened as quickly 
as possible after killing and small pieces of tissue were cut out with a razor and 
placed immediately in the fixing fluid. The same order of removal was practiced 
in all cases, namely: liver first, kidney next and spleen last. 

The fixatives used were Champy’s chromo-osmic fluid and Regaud's mixture of 
potassium dichromate and formaldehyde for preservation of chondriosomes, and 
Bouin’s solution of picric acid and formaldehyde for ordinary cell structure. 
Paraffin sections, from 4 to 5 microns thick, or material fixed in Champy’s and 
Regaud’s fluids were stained with the original Altmann stain (anilin acid fuchsin- 
picric acid) or with the Bensley-Cowdry modification of this (anilin acid fuchsin- 
methyl green). Sections, from 6 to S microns thick, of material fixed in Bouin’s 
solution were stained with Ehrlich’s hematoxylin and eosin, Haidenhain’s iron 
hematoxylin and acid fuchsin, and with Mallory’s triple connective tissue stain. Of 
the two fixatives used for the preservation of chondriosomes, Regaud’s mixture 
gave the clearer fixation, but Champy’s solution, while it did not penetrate as well, 
showed the pathologic changes in the liver to best advantage, and at the same time 
served for the study of the fat content. The Mann-Kopsch and Kolatchev methods 
for the demonstration of the Golgi 'apparatus were uniformly unsuccessful. The 
arsenious acid-silver nitrate method of Golgi was successful in only two cases, and 
the results were mediocre. No differences worthy of note could be distinguished. 

MICROSCOPIC CHANGES IN THE LIVER PRODUCED BY C. FASCIOLARIS 

Conditions in Normally Functioning Liver Cells . — Before describing 
the differences between the liver cells of normal and those of infested 
rats, it will be necessary to make a few statements with regard to the 
chondriosomal content of the normal liver cell. Rathery 5 6 (1909) 
described the liver cell of the rabbit after using a chromo-osmic fixative. 
He found the chondriosomes in the granular form, mitochondria. Two 
types of cells were differentiated : one in which the mitochondria are 
scattered fairly uniformly in a homogeneous cytoplasm, which he called 
the “granular state” ; and another, in which large clear spaces are found, 
forcing the cytoplasm which contains the mitochondria to the sides of 
the cell and around the nucleus and in between the spaces, the “clear 
state.” The former he considered the normal condition. On the other 
hand, Noel 0 ( 1923 ) , using Regaud’s potassium dichromate-formaldehyde 

5. Rathery, F. : La cellule hepatique normale, Arch, de med. exper. et d’anat. 
path. 21:50, 1909. 

6. Noel, R. : Recherches histophysiologiques sur le cellule hepatique des Mam- 
miferes, Arch, d’anat. micr. 19:1, 1923. 
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fixative, found the chondriosomes of the liver cells of the rat in the 
form of both granules and rods, or chondriocontes. He believed the 
clear state to be the normal state. The results of the present study 
confirm those of the authors mentioned, in that chondriosomes are 
found to be granular after chromo-osmic fixation, and both granular 
and rod-shaped after potassium dichromate-formaldehyde fixation (figs. 
1 and 3). Cells of both clear and granular type are found. Both may 
be present in the liver of the same animal, either in approximately 
equal numbers or with one type predominating. In other cases, only 
one type of cell is found. This variation cannot be correlated with 
differences in fixation, as postulated by Rathery, nor with differences 
in the nutritional state of the animals, since both types seem to be 
normal. 

In the present study, actively functioning hepatic cells of rats 
heavily infested with C. fasciolaris showed certain chondriosomal varia- 
tions from the normal. There was a definite increase in the size of the 
chondriosomes in cells of infested animals, noticeable after both types 
of fixation (figs. 1 and 2; 3 and 4). In cells fixed with Regaud’s 
potassium dichromate-formaldehyde, it was seen that a decrease in the 
number of chondriocontes had occurred as a result of the infestation 
(figs. 3 and 4). An attempt was made to count the chondriosomes in 
several cells of each liver in order to determine whether there had been 
an increase in the number of chondriosomes in the cells of the infested 
animals. Owing to certain technical difficulties, no numerical results 
are offered, but the general statement can be made that there is an 
increase in the number of chondriosomes per cell in the liver of an 
infested rat. These results point to an increased activity in the func- 
tioning liver cells of infested rats. The increased size of the 
chondriosomes, the change from chondriocontes to mitochondria and 
the increased number of chondriosomes are all well known evidences 
for an increased cell activity. The explanation is obvious ; the destruc- 
tion of large amounts of liver tissue by the growth of the cysts throws 
an increased burden on the remaining cells with a corresponding 
necessity for hyperfunction. 

Changes in Hepatic Cells under Pathologic Conditions . — Bullock 
and Curtis 2 called attention to three pathologic conditions in the livers 
of rats infested with C. fasciolaris: (1) necrosis of liver cells, (2) 
pressure atrophy and (3) fatty infiltration. These have been inves- 
tigated in the present study by the use of chondriosomal fixation and 
the staining of liver tissue from heavily infested rats. In addition, 
a fourth condition has been observed, which is assumed to be that of 
cellular hyperfunction. 

As stated by Bullock and Curtis, necrosis occurs mainly during the 
early stages of the formation of the cyst, and to any great extent 
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only in a few cases. In the present work, the shortest time elapsing 
between infestation and the taking of tissue was nineteen days. In one 
of these cases, a slight necrosis was still visible, mainly in liver cells 
that had been included in the cyst wall, although a few such cells 
were also found at the edge of the cyst. These cells were vacuolar 
(fig. 6) ; the size of the vacuoles ranged from about that of a 
mitochondrium to about twice that size. It was evident that the vacuoles 
were the remains of mitochondria, for every gradation from normal 
mitochondria to full-sized vacuoles could be found. The former seemed 
to swell and gradually to lose their staining power, a few at a time, 
until the whole cell was full of vacuoles. Presumably, the cell then 
disintegrated. So far as is known, there has been no similar observa- 
tion on the relation of mitochondria to the vacuoles of degeneration. 
Lewis 7 8 (1919) observed vacuolar degeneration in cells in tissue cultures, 
but the mitochondria did not seem to be involved. The results of the 
present study of cells in necrosis are also different from those obtained 
by Mayer, Rathery and Schaeffer s (1909, 1910) in their stud}' on the 
autolysis of liver cells of the rabbit. These differences are probably 
to be explained on the basis that the mechanism of cell destruction in 
the one case is entirely different from that in the other. 

The changes in the chondriosomes of cells undergoing pressure 
atrophy were slight. Such cells, found at the edges of the cysts, showed 
only those changes that have been described for normally functioning 
liver cells of infested animals; i.e., an increase in the number and the 
size of the chondriosomes and a tendency for the chondriocontes to 
give way to mitochondria. 

In the livers of rats killed during the earlier stages of the infesta- 
tion (at from nineteen to thirty days), the cysts were surrounded each 
by a more or less broad band of cells in which the mitochondria were 
enormously swollen, but retained tjreir staining properties. In some 
cases, the mitochondria were even more deeply stained than normally. 
This resulted in a condition in which the cells were practically filled 
with large, brightly staining, red globules (fig. 5). There was a gradual 
transition from these cells to the normally functioning cells at the edge 
of the zone. So far as could be observed, there was no fusion of the 
globules such as that in autolysis as described by Mayer, Rathery and 
Schaeffer, nor did the cells tend to disintegrate, and the condition dis- 
appeared as the infestation proceeded. A similar condition in which 

7. Lewis, M. R. : Degeneration Granules and Vacuoles in the Fibroblasts of 
Chick Embryos Cultivated in Vitro, Bull. Johns Hopkins Hosp. 30: SI, 1919. 

8. Mayer, A. ; Rathery, F., and Schaeffer, G. : Lesions experimentales des 
cellules du foie, Compt. rend. Soc. de biol. 67:709, 1909; Lesions experimentales 
de la cellule hepatique, Arch, de med. exper. et d’anat. path. 22:177, 1910. 
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the globules fused in autolysis of liver cells, was described by Dyson 0 
(1912). However, the evidence seems to show that these cells do not 
go to pieces, but return to the normal condition after the infestation 
has proceeded for a time. The assumption has been made that this is 
a condition of intense hyperfunction on the part of cells surrounding 
the places where the greatest amount of tissue has been lost. Another 
explanation is- suggested by the arrangement of these cells in a band 
about the cyst, namely, that a toxin is produced by the parasite, which 
diffuses out of the cyst and affects the cells, causing them to undergo this 
change. Miller and Dawley could not demonstrate any toxicity of the 
cyst fluid, nor has any such toxin ever been found or its effects on 
cells described. However, this is also a possible explanation. 

The present study confirms the previous observation of Bullock 
and Curtis that a moderate fatty infiltration of the liver occurs in the 
earlier stages of the infestation. The globules of fat occurred in 
largest numbers around the central veins of the lobules and around 
the cysts. They were also numerous in the inner layer of the cyst wall. 
These droplets of fat occurred both in the sinusoids and in the liver 
cells themselves. In the latter case, an interesting condition was 
observed (fig. 7). The cells were normal with one exception: the 
nuclei stained as usual, and the chondriosomes stained with the same 
intensity as those of normally functioning cells ; but with the appearance 
of fat in the cells, there was a corresponding decrease in the number of 
chondriosomes. There can be no doubt that the droplets were true 
fat and not lipoids. Both fats and lipoids were blackened by the osmic 
acid during the fixation with Champy's fluid, but, in the subsequent 
treatment of sections with 1 per cent potassium permanganate, the 
lipoids were decolorized immediately, while the fat was decolorized 
only after treatment for from ten to fifteen minutes followed by 
alcohol and xylene. 

The decrease in the number of chondriosomes accompanying the 
appearance of fat in the cells raises the question as to whether there 
is a true fatty infiltration, or whether it may not be a fatty degeneration. 
The immense literature on the subjects of fatty infiltration and fatty 
degeneration has been adequately reviewed by Wells 10 (1925) and will 
not be reviewed here. The chief, evidence for a fatty degeneration 
given by the present study was the disappearance of chondriosomes 
incidental to the appearance of fat. Several -authors, notably Scott 11 

9. Dyson, W.: The Staining of Granules in the Liver Cells Before and After 
Autolysis, J. Path. & Bact. 17:12, 1912. 

10. Wells, I-I. G. : Chemical Pathology, Philadelphia, W. B. Saunders Com- 
pany, 1925. 

11. Scott, W. J.: Experimental Mitochondrial Changes in the Pancreas in 
Phosphorus Poisoning. Am. J. Anat. 20:237, 1916. 
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Explanation of Plate 

All figures were drawn with the aid of a camera lucida, using a Bausch and 
Lomb oil immersion lens and 10 X ocular. The original drawings were enlarged 
by one-fourth with the pantograph and were reduced to the .original size in print- 
ing. Total magnification, X 1,250. 

Abbreviations : c, chondriosomes ; f, fat globules ; m, mitochondria ; v, vacuoles. 

Fig. 1.— A normal liver cell in the granular state, of an uninfested rat weighing 
205 Gm. The liver weighed 9 Gm. Champy fixation; stained with acid fuchsin- 
methyl green. 

Fig. 2— A normal liver cell in the granular state, of an infested rat weighing 
190 Gm. The liver weighed 32 Gm. The cell shown is one taken nineteen days 
after the infestation of the rat. Champy fixation, stained with acid fuchsin- 
methyl green. 

Fig. 3.— A normal liver cell in the clear state, of an uninfested rat weighing 
145 Gm. The liver weighed 6 Gm. Regaud fixation, acid fuchsin-methyl green 
stain. 

Fig. 4. — A normal liver cell in the clear state, of an infested rat weighing 272 
Gm. The liver weighed 88 Gm. The cell shown was taken fifty-two days after 
infestation. Regaud fixation, acid fuchsin-methyl green stain. (Figures 3 and 4 
are of the same magnification; it may be seen here that the chondriosomes in 
figure 4 are actually, as well as seemingly, larger than those in figure 3.) 

Fig. 5. — An abnormal liver cell of the same rat as the cell in figure 2. Champy 
fixation, acid fuchsin-methyl green stain. 

Fig. 6. — A vacuolar liver cell of the same rat as the cells in figures 2 and 5. 
Champy fixation, acid fuchsin-methyl green stain. 

Fig. 7. — A liver cell with fat globules, of an infested rat weighing 140 Gm. 
The liver weighed 30 Gm. The cell was taken nineteen days after infestation. 
Champy fixation, acid fuchsin-picric acid stain. 
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(1916) and Noel 0 (1923), described the formation of fats from the 
chondriosomes, while other investigators, Hess and Saxl 12 (1910), 
Ignatowitsch 13 (1914) and Fischer and Hooker 14 (1917), stated their 
belief that fat is formed from the masked lipoids of the cell, which 
are probably the chondriosomes. On the other hand, the work of 
several others may be cited in favor of the view that this is a case 
of fatty infiltration. According to Lewis 15 (1918), when cells in tissue 
cultures form fat droplets, the chondriosomes are not involved. 
Munk 10 (1908) and Krontowski and Poleff 17 (1914) showed -that 
fat may be formed in cells or taken up by them from the surrounding 
medium, and that the former process occurs only during autolysis and 
degeneration. In the present work, it was evident that the cells contain- 
ing the fat were not degenerating, and so it would seem that these 
cells took up the fat from the sinusoids. It is probable that the 
disappearance of the mitochondria was due to the solvent action of 
the fat, since, as is known, the lipoids are fat-soluble. The author 
is therefore of the opinion that Bullock and Curtis were right in their 
description of the condition as a fatty infiltration. 

As an explanation of the condition of fatty infiltration, two views 
may be presented. Fischer and Hooker 14 pointed out that fatty 
infiltration of the liver occurs as a result of an acidosis due to lowered 
oxidation. It seems likely that such a condition would occur in the 
livers of infested rats, since the presence of a large number of cysts 
occupying the end-branches of the portal veins (Bullock and Curtis) 
must lead to an interference with the circulation of the liver and 
result in a lowered oxidation of the cells. The other explanation is' 
based on the work of Coope and Mottram 18 (1914), who found a 
fatty infiltration in the livers of female cats during pregnancy. Their 
explanation is that the liver, under the condition of heightened activity, 
can no longer metabolize the fat in the amounts supplied, so that it piles 

12. Hess, Leo, an'd Saxl, P. : Eiweissabbau und Zellverfettung, Virchows 
Arch. f. path. Anat. 202:148, 1910. 

13. Ignatowitsch, D. : La degenerescence graissense “in vitro,” Conipt. rend. 
Soc. de biol. 76:607, 1914. 

14. Fischer, M. H., and Hooker, M. O. : Fats and Fatty Degeneration, New 
York, John Wiley & Sons, 1917. 

15. Lewis, M. R. : The Formation of the Fat Droplets in Cells of Tissue 
Cultures, Science 48:398, 1918. 

16. Munk, F. : Ueber lipoide Degeneration, Virchows Arch. f. path. Anat. 
194:527, 1908. 

17. Krontowski, A., and Poleff, L. : Ueber das Auftreten von lipoiden Sub- 
stanzen in den Gewebs-kulturen und bei der Autolyse der entsprechenden Geweben, 
Beitr. z. path. Anat. u. z. allg. Path. 58:407, 1914. 

18. Coope, R., and Mottram, V. H. : Fatty Acid Infiltration of the Liver During 
Pregnancy and Lactation, J. Physiol. 49:23, 1914. 
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up in the sinusoids of the organ. This explanation is as feasible as the 
former one; the evidence for a heightened activity in the liver cells 
of infested rats has been presented earlier in this paper. It seems 
unnecessary to choose between these two explanations , both are equally 
applicable to the present case, and probably both operate together. 

MICROSCOPIC CHANGES IN TIIE KIDNEY 

No constant cytologic differences could be observed between the 
kidney cells of normal and those of infested rats. This is rather 
surprising when one considers the close relationship existing between 
liver function and kidney function. It is still more surprising in view 
of the fact that large amounts of liver tissue were being destroyed 
and the products taken up by the blood, and the fact of -the extra 
load thrown on the kidneys by the waste products of the parasite in 
the liver. The fact that no visible changes were found speaks against 
the theory that a toxin is formed by the parasite. According to 
Simonin 10 (1920), during chronic toxemia from verminous toxins, 
chronic nephritis is present, and the cells of the convoluted tubules of 
the kidney become greatly vacuolar. No such conditions could be 
observed in the present study, and the negative result must be taken 
as further indication of the fact that C. fasciolaris is a benign parasite 
(Miller and Dawley). 

CHANGES IN TIIE CELLULAR CONTENT OF TIIE SPLEEN DUE TO 
INFESTATION WITH C. FASCIOLARIS 

Comparison of sections of the spleens of normal with those of 
infested rats showed that there had been a great increase in the number 
of megakaryocytes in the infested animals. These cells are easily 
recognizable by virtue of their large size, lobed nuclei and granular 
cytoplasm staining lavender with hematoxylin and eosin after Bouin’s 
fixation. That megakaryocytes are found normally in small numbers 
in the spleen of the rat has been asserted by De ICervily 20 (1912), who 
stated that the normal number may be as high as thirty per square 
millimeter. An attempt was made to determine the relative increase 
in number by actual count, using the following method : 

The unit of measure taken was the number of megakaryocytes per field. Counts 
were made with the high-power objective and 10 X ocular, which gave a field of 
about 0.44 mm. diameter by measurement with a stage micrometer. The total 
number of fields per section and the total number of megakaryocytes were recorded 
for three sections each of the spleens of six infested rats and two controls. The 


19. Simonin, P. : Introduction a l’etude dcs toxins vermineuses Nancv Hum- 
bolt & Cie, 1920. 

20. Dc Kervilv, M. : Sur la presence de megakaryocytes dans la rate de 
pltisieurs Mammi feres adults normaux, Compt. rend. Soc. de biol. 72:34, 1912. 
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sections were of material fixed in Bouin’s solution ; they were 8 microns thick and 
stained with Ehrlich’s hematoxylin and eosin. When there was any doubt as to 
the identity of the cell, it was not counted, which may account for the rather low 
number found in normal rats (compare with figure given by De Kervily”). The 
results are set forth in the accompanying table. 

It may be seen from the table that all three factors, namely, the 
number of cysts present, their size and the duration of the infestation, 
are of importance in determining the increase in the number of 
megakaryocytes in the spleen. However, these three factors are not 
of equal importance; the size of the cysts and the duration of the infes- 
tation seem more important than the number of the cysts. For example, 
rat 7, with 6,030 cysts of 1 mm. diameter, showed a much smaller 
increase than rat 9, with 2,720 cysts of 2 mm. diameter, although the 
length of infestation was the same. It is also of interest to compare 
rats 8 and 160, in which the cysts were large and the duration great, 

Comparison of Normal and Infested Animals with Regard to the Number of 
Megakaryocytes in the Spleen 


Rat 

Cysts 

Diameter of 
Cysts, Jim. 

Total Count 
Length of of Jlega- 
Infcstn- karyocytes 
tion. Days in 3 Sections 

Number of 
Fields in 

3 Sections 

Ratio 
of Jlega- 
karyoeytes 
to Fields 

3 




1 

191 

.005 

1 




i 
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.021 

7 
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i 
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19 
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43 
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.119 
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2 

21 

62 

213 

.291 

9 

2720 

2 

19 

10S 

115 

.715 

s 

UG 

3-7 

52 

300 

373 

.801 

12 

3G25 

o 

U 

227 

278 

.817 


♦Accidentally infested at some time previous to beginning experiment. 


although the number of cysts was less, with the other rats of the 
series. However, the number of animals in the series was far too 
few to justify the drawing of any definite conclusions as to the relative 
importance of these three factors. 

The significance of the increase in the number of megakaryocytes 
in the spleen of an infested rat is not clear. The function of the 
megakaryocytes was believed by Wright 21 (1906, 1910) to be the for- 
mation of thrombocytes, or blood platelets, and this work was confirmed 
by Bunting 22 (1909) and Downey 23 (1913). According to Bunting, 
a thrombocytosis is accompanied by an increase in the number of 
megakaryocytes in the bone-marrow. However, there is no evidence 
of a thrombocytosis in the case of infestations with C. fasciolaris, nor 

21. Wright, J. H. : The Origin and Nature of the Blood Plates, Boston M. & 
S. J. 154:643, 1906; The Histogenesis of the Blood Platelets, J. Morphol. 21:263, 
1910. 

22. Bunting, C. H. : Blood Platelet and Megakaryocyte Reactions in the Rabbit, 
J. Exper. Med. 11:541, 1909. 

23. Downey, H. : The Origin of Blood Platelets, Folia Haemat. 15:25, 1913. 
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could Miller and Dawley observe any significant difference in the clotting 
time of blood between infested rats and their controls. So far as can 
be determined from the literature, no observation similar to the present 
one has been made in the case of any other parasitic infestation. 
Donhauser 24 (1908) found megakaryocytes in the spleen of a patient 
with metaplasia, but no such condition is to be seen in the spleens of 
infested rats. It is of interest that Bunting 25 (1911) showed that 
the megakaryocytes increase in number in the bone-marrow of patients 
with Hodgkin’s disease. However, the eosinophilia in Hodgkin’s 
disease is local, and not general as shown for C. fasciolaris by Miller 
and Dawley. Such a parallelism is nevertheless not without obvious 
value in this case, for the etiology of Hodgkin’s disease has never been 
satisfactorily determined. I believe that a study should be made of the 
megakaryocytes in a number of other parasitic diseases in order to 
determine whether this enormous increase is a general condition or one 
specific for the cysticercosis of the rat. 

CONCLUSIONS 

The liver cells of uninfested white rats may be in either the “clear” 
or “granular” state independent of the fixative used, and as far as 
can be ascertained, also independent of the nutritional state of the 
animal. 

The chondriosomes of the liver cells of white rats may be in the 
form of granules (mitochondria) or of both granules and rods 
(chondriocontes), dependent on the type of fixative used; the former 
condition appears after fixation with chromo-osmic fluid, the latter 
after fixation with the potassium dichromate-formaldehyde mixture. 

Functioning liver cells of white rats heavily infested with 
Cysticercus fasciolaris show the characteristic picture of increased 
activity, namely, an increase in the size and the number of the 
chondriosomes and a tendency for the chondriocontes to fragment into 
mitochondria. 

In the necrosis of liver cells of infested rats occasionally accompany- 
ing the formation of the cysts, .there is a gradual decrease in the 
number of mitochondria. These lose their staining properties and swell, 
becoming vacuoles, so that the entire cell just before disintegration 
is vacuolated. 

Liver cells undergoing pressure atrophy show only those 
chondriosomal changes that are found in functioning liver cells of 
infested rats. 

24. Donhauser, J. L.: The Human Spleen as an Haematoplastic Organ etc 

J. Exper. Med. 10:559, 1908. ’ 

25. Bunting, C. H.: Blood Platelets and Megakaryocytes in Hodgkin’s Dis- 
ease, Bull. Johns Hopkins Hosp. 22:114, 1911. 
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In a more or less broad band of cells around each cyst in livers 
of infested rats there is observed a condition, with transition to the 
normally functioning cells, in which the mitochondria are intensely 
stained and extremely swollen so as to fill almost the entire cell. The 
assumption has been made that this is 'evidence of extreme hyper- 
function, although it may possibly be evidence of the formation of a 
toxin in the cysts. 

The observation of Bullock and Curtis that a fatty infiltration of 
the liver occurs in infested rats is confirmed by this work. The fat 
is found as globules around the centrolobular veins, around the cysts 
and in the inner layer of the cysts. Fat is found both in the sinusoids 
and in the cells, in the latter case with a corresponding decrease in the 
number of mitochondria, so that this condition might be considered 
as evidence for a fatty degeneration rather than a fatty infiltration. 
However, from the fact that these cells containing fat show no signs 
of degeneration, the conclusion is reached that the process is one of 
true infiltration, with taking up of fat by the cells with solution of the 
mitochondria in the fat. Two explanations are offered for the fatty 
infiltration, one on the basis of impeded circulation with a resulting 
lowered oxidation and acidosis, the other on the basis of heightened 
activity of the organ. 

No constant cytologic changes could be observed in the kidney cells 
of infested rats, which opposes the theory of toxin formation. 

In the spleens of infested rats there is observable an increase in 
the number of megakaryocytes per field of high power magnification. 
No explanation of the condition can be offered, but in this and in the 
presence of an eosinophilia, the cysticercosis of the rat resembles 
Hodgkin’s disease in man. 



TRAUMATIC PORENCEPHALY * 


R. H. JAFFE, M.D. 

CHICAGO 

Porencephaly is usually defined as a funnel-shaped defect of the 
brain which extends from the surface of a hemisphere close to or into 
the lateral ventricle. The defect is covered by a membrane of varying 
thickness and is filled with a clear, colorless fluid; thus, on external 
examination, it appears as a cyst. 

In the first descriptions, which date from more than a century ago, 1 
these defects were considered as malformations, an explanation at first 
also given by Heschl, 2 who in 1859 introduced the term porencephaly. 
While Heschl later changed his explanation in favor of circulatory 
disturbances, particularly a lack in the blood supply of the involved 
regions of the brain, Schattenberg, 3 von Kahlden 4 and Ziehem main- 
tained the dysontogenic origin. Heschl’s vascular theory was taken over 
by Kundrat, 0 Bourneville and Schwartz 0 and many other investigators. 
A number of authors discussed the significance of traumatic and 
' inflammatory changes. 

The theory that has the greatest weight of evidence is undoubtedly 
that which emphasizes the importance of trauma. Defects of the brain 
similar to those which are apparently congenital may develop in later 
life from areas of traumatic, hemorrhagic softening (Boettger, 7 von 

* Submitted for publication, June 12, 1929. 

* From the Department of Pathology of the Cook County Hospital. 

1. The early literature on porencephaly is reviewed by Schuette, E. : Die 
pathologische Anatomie der Porencephalie, Centralbl. f. allg. Path. u. path. Anat. 
13:633, 1902. 

2. Heschl, R.': Gehirndefect und Hydrocephalus, Vrtljschr. f. d. prakt. Heilk. 
61:61, 1859. 

3. Schattenberg, A.: Ueber einen umfangreichen porencephalischen Defekt 
des Gehirnes bei einem Erwachsenen, Bcitr. z. path. Anat. u. z. allg. Path. 
5:121, 1889. 

4. Von Kahlden: Ueber Porencephalie, Beitr. z. path. Anat. u. z. allg. Path. 
18:2, 1895. 

5. Kundrat, H.: Die Porencephalie. Eine anatomische Studie, Graz, 1882. 

6. Bourneville and Schwartz: Nouvelle contribution a 1’etude de la poren- 
cephalie et pseudo-porencephalie, Progres med. 8:37, 1898. 

7. Boettger, quoted from Schroer: Zur Kenntnis dcr traumatischen Poren- 
cephalic, Virchows Arch. f. path. Anat. 262:144, 1926. 
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Kahlden, Kaufmann , 8 Kennard , 9 Kopp , 10 Landouzy and Labbe , 11 
LeCount and Semmarek 12 (case II of their series), Ponfick , 13 Schroer , 14 
Struchlik-Sirotow 15 and others). Von Kahlden distinguished these 
acquired forms from the true congenital porencephaly, a differentiation 
which had to be given up because it was impossible to draw a border- 
line between true and acquired porencephaly (Beyer 10 ). Siegmund 17 
called any defect of the brain from an aseptic necrosis porencephaly. 

The trauma that leads to a porencephaly may affect the brain while 
the fetus still is in the uterus ( Seitz, 1S Kikuth 19 ) or it may occur during 
birth, in infancy or in later life. The most common cause is undoubt- 
edly the trauma occurring at birth (Frangenheim , 20 d’Hollander and 
Schmidt , 21 Siegmund, Schwartz 22 and others). In the history of cases 
of porencephaly there is a striking frequency of prematurity, prolonged 
labor and instrumental delivery. The investigations of Siegmund and, 
in particular, of Schwartz have revealed a continuous chain of changes 
from the areas of loosening and softening of the brain substance and 
the hemorrhages as immediate sequels of the birth trauma to the fully 
developed porencephalic cysts. In addition to the direct action of the 

8. Kaufmann, E. : Lehrbucli der speziellen pathologischen Anatomic, Berlin- 
Leipzig, Vereinigung Wirinschaftlicher Verleger 1922, vol. 2, p. 1441. 

9. Kennard, K. S. : Case Report: Primary Tumor of the Heart. Poren- 
cephalus, New York State J. Aled. 21:346, 1921. 

10. Kopp, J. : Ein Fall von Porencephalo-Hydrocephalia traumatica unilatcralis 
permagna, Deutsche Ztschr. f. Chir. 116:226, 1912. 

11. Landouzy and Labbe, M. : Les porencephalies traumatiques, Pressc med. 
7:66, 1899. 

12. LeCount, E. R., and Scmerak, S. B. : Porencephaly, Arch. Neurol. & 
Psychiat. 14:365 (Sept.) 1925. 

13. Ponfick, E. : Ueber Hirncystcn und Porencephalic, Centralbl. f. allg. Path, 
u. path. Anat. 8:858, 1897. 

14. Schroer (footnote 7). 

15. Struchlik-Sirotow, S.: Zur Frage fiber die sekundare Degeneration der 
Pyramidenbahnen bei Porencephalie, Arch. f. Psychiat. 54:1056, 1914. 

16. Beyer, E. : Zur Lehre der Porencephalie, Neurol. Centralbl. 15:823, 1896. 

17. Siegmund, H. : Die Entstehung von Porencephalien und Sklerosen aus 
geburtstraumatischen Hirnschaedigungen, Virchows Arch. f. path. Anat. 241:237, 
1923. 

18. Seitz, L. : Ueber die durch intra-uterine Gehirnhamorrhagien entstandenen 
Gehirndefekte und die Encephalitis congenita, Arch. f. Gyniik. 83:701, 1907. 

19. Kikuth, H. : Beitrag zur Genese und Klinik der Porencephalie, Jahrb. f. 
Kinderh. 111:112, 1926. 

20. Frangenheim, P. : Aetiologie und Behandlung der Cephalhydrocele trau- 
matica, Arch. f. klin. Chir. 152:676, 1928. 

21. D’Hollander and de Schmidt, P. : Contribution a l’etude anatomo-clinique 
de la sclerose lobaire, Arch, internat. de med. exper. 1:1, 1924. 

22. Schwartz, Philip : Die traumatischen Schadigungen des Zentralnerven- 
systems durch die Geburt. Anatomische Untersuchungen, Ergebn. d. inn. Med. u. 
Kinderh. 31:165, 1927. 
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trauma on the brain, circulatory disturbances in the large veins of the 
brain from a backing up of the blood in the sinuses of the dura mater 
are of great importance. 

Several authors have tried to associate the porencephaly with 
inflammatory processes in the brain and leptomeningi (Babonneix , 23 
Ball and Anger , 24 Globus , 25 Henkel , 20 LeCount and Semerak, Sironi 27 
Stenstrom , 28 Winterode and Lewis 20 ). Syphilis has been blamed for it 
by Henkel, LeCount and Semerak (case III) and by Delore and Pic . 30 
It has to be kept in mind, however, that the presence of inflammatory 
changes in a brain with a porencephalic defect does not necessarily 
mean that the inflammation has produced the defect. For instance, in 
the case of tuberculous porencephaly published by Winterode and Lewis, 
it is much more likely that the child had first porencephaly and later 
tuberculous encephalitis than that the latter caused the defect. It is 
well known that the cerebral lesions from birth trauma, glial scars and 
cysts remain points of diminished resistance in which at a later time 
complicating changes are apt to occur (Schwartz). These complicating 
changes account, at least in part, for the fact that the first clinical 
manifestations of the porencephaly may appear months or even years 
after birth or that the symptoms may be aggravated with progressing age. 

The case of porencephaly that is the subject of this paper is of 
interest not only because the traumatic origin seems to be well proved, 
but also because microscopically the brain shows changes some of which 
are still a matter of discussion. 

REPORT OF A CASE 

Clinical History. — A white American woman, aged 22, was brought to the 
Cook County Hospital in such an exhausted condition that the history could not 

23. Babonneix, L., and Lhermitte, J. : Ltude histologique des plaques fibro- 
myeliniques du cortex cerebral et de la pia mere dans un cas de microcephalie 
avec porencephaly, Compt. rend Soc. de biol. 88:1014, 1923. 

24. Ball, V., and Anger, L. : Encephalopathies atrophiques du jaune age. 
Porencephalic vraie unilaterale et idiotie chez un chat, J. de med. veterin. et de 
zootechn. 72:397, 1926. 

25. Globus, J. H.: A Contribution to the Histopathology of Porencephalus, 
Arch. Neurol. & Psychiat. 6:652 (Dec.) 1921. 

26. Henkel, K. : Polioencephalitis mit Ausgang in Porencephalie, Ann. d. 
Krankenhauser zu Miinchen 96:127, 1899. 

27. Sironi, L, : Contributo clinico ed anatomo-pathologico alio studio delle 
cterotopie midollari, Riv. di clin. pediat. 19:705, 1922. 

28. Stenstrom, N. : Arachnoiditis hemorrhagica together with porencephalia, 
Acta med. Scandinav. 56:591, 1922. 

29. Winterode, R. P., and Lewis, N. D. C. : A Case of Porencephalic Defect 
Associated with Tuberculous Encephalitis, Arch. Neurol. & Psychiat 10-304 
(Sept.) 1923. 

30. Del ore, M. P., and. Pic, M. : Maladie polykystique du foie et des reins. 
I orenccphalie avec hemiplegic infantile, Lyon med. 60:489, 1928. 
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be taken. Every four or five minutes she had seizures which started with a tonic 
convulsion lasting for from five to ten seconds. During this convulsion, the head 
was drawn backward and the face was turned to the right. The right arm was 
extended, and the left arm was flexed. The legs were extended, and there 
was a plantar flexion of the feet. The tonic stage was followed by clonic con- 
vulsions, which involved the entire body, except the left side of the face, and 
lasted for about forty seconds. There was nystagmus with a quick component 
to the left. After the attacks, the eyes moved aimlessly and at times deviated 
laterally. The breathing during the attacks was stertorous, and following the 
attacks it was labored. The pulse was fast and of good quality. The patient 
made signs to tell that she had a visual aura and a choking sensation before the 
onset of the convulsions. 

From the patient’s sister, the following history was obtained. The patient’s 
birth was spontaneous and rapid. In the course of the excitement that followed 
the birth, the baby was dropped to the floor from a height of about 30 inches 
(80 cm;). It fell on its head and remained unconscious for several hours, so that 
those present thought that it was dead. Immediately after regaining conscious- 
ness, it began to have convulsions. The godmother, who was present at the 
delivery, stated that at birth the baby was normal. 

The child developed normally, except for frequent attacks of headache followed 
by fainting spells. These attacks persisted after the patient became mature. 
They were of short duration and occurred at intervals varying from one to three 
months. After her marriage, fourteen months previous to her admission to the 
hospital, the attacks became more and more severe, completely exhausting the 
patient, and she died from bronchopneumonia. 

Autopsy . — On external examination, the head showed nothing abnormal. There 
were several scars on the lateral margin of the tongue. The skull was symmetrical, 
and the dura mater was smooth and tightly stretched over the posterior half of 
the left hemisphere. 

The brain weighed 1,305 Gm. The left occipital lobe was the site of a cyst 
which occupied the convex surface, extending posteriorly from a line connecting 
the anterior occipital sulcus with the parieto-occipital fissure to the pole of the 
lobe. On the median and basal aspect, the occipital convolutions were preserved, 
but appeared flattened. The cyst was covered by a thin, transparent membrane, 
which seemed to be the direct continuation of the leptomeningi. The sagittal 
diameter of the cyst was 5 cm., the transverse diameter 4 cm. and the vertical 
diameter 3.5 cm. The content was a clear, colorless fluid, which escaped when 
the medulla oblongata was severed so that the cyst collapsed. 

A sagittal section through the middle of the left hemisphere (fig. 1) revealed 
that the cyst had resulted from a funnel-shaped defect in the brain substance, 
which communicated with the posterior horn of the left lateral ventricle. The 
narrow end of the funnel measured 10 mm. in diameter and opened into the 
ventricle. The membrane on the surface contained several irregular, moderately 
firm, pale yellowish-gray areas, from 3 to 6 mm. in diameter and from 0.5 to 1 mm. 
in thickness. At the edge of the defect, the membrane passed into the lepto- 
meningi, but a thin layer of grayish-white brain tissue was attached to its internal 
surface as it became free, and gradually merged with it. 

The lateral wall of the defect was formed by smooth white brain substance. 
A delicate network of branched blood vessels extended from the lateral wall 
through the cavity to the surface membrane. The ependyma of the ventricles 
was smooth, and there was a marked dilatation of the posterior horn of the left 
lateral ventricle. 
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Coronal sections through the other parts of the brain did not reveal anything 
abnormal. 

The rest of the observations made at autopsy were as follows : confluent 
bronchopneumonia of both lower pulmonary lobes; cloudy swelling of the liver, 
with areas of fatty degeneration; acute tumor of the spleen; solitary cyst, 4 by 5 
by 2.5 cm. in diameter, in the upper pole of the left kidney ; menstruating uterus , 
small follicular cysts in both ovaries ; and a hemorrhagic corpus luteum in die 
right ovary. 

Microscopic Observations in the Brain .— From the white matter of the occipital 
lobe, the cyst was separated by a membrane of dense fibrillar glia. The membrane 
was’ about 0.1 mm. thick and did not contain any nerve fibers. It was covered 


Fig. 1. — A porencephalic cyst in the left occipital lobe communicating with the 
posterior horn of the lateral ventricle. The drawing is after the specimen, which 
was preserved in Kaiserling solution. 

on the inside by a very low cuboidal epithelium. The parietal gliosis continued 
into the lateral ventricle. The convolutions that took part in walling off the 
cyst were narrow and tapered into the membrane that formed the roof of the cyst 
(fig. 2). Nowhere did the gray matter border on the cyst, but the latter was 
covered on the inside by a thin layer of medullary nerve fibers and glia. The 
cyto-architecture of the cortex was preserved only in the part adjacent to the 
valley of the convolution, while toward the surface the ganglion cells became 
more and more scanty and lost their arrangement to parallel horizontal layers. 
Some of the ganglion cells were shrunken and surrounded by neuronophages. 
The tapering part of the convolution was completely devoid of ganglion cells, 
their place being taken by fibrillar glia and medullary nerve fibers, which ran in 
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various directions and showed varicose swellings. Where the cortex passed into 
the surface membrane, the cyst possessed a distinct cuboidal epithelium (fig. 2 E ). 

The free membrane on the surface of the cyst had an average thickness of 
220 microns. It consisted of two layers, an outer one of connective tissue with 
blood vessels and single mononuclear cells and an inner one made up of fibrillar 
glia. The inner layer varied in thickness and in places swelled up to form plaques, 
which were as much as 800 microns thick. The glia contained only a few nuclei 
and capillary blood vessels. The plaques were more cellular, the cells accumu- 
lating in the outer third. They had round nuclei with a finely granular chromatin 
net and centrally located nucleoli, which took the basic stain. Many of these cells 



Fig. 2. — A photomicrograph illustrating the relations of the glial part of the 
porencephalic membrane to the lateral wall of the cyst. Note the tapering of 
the cortex (C) into the membrane (M) and the distinct epithelial lining (E). 
The dark area in the upper half of the field (E) is a dilated meningeal vein. The 
material was fixed with a diluted solution of formaldehyde, U. S. P. (1:10). 
The section was stained with hemalum-eosin ; magnification, 60 times. 

were filled with dark brown and yellowish-brown pigment granules (fig. 3). 
With Turnbull’s reaction for iron, the dark brown granules stained deep blue, 
while the yellowish-brown granules either remained unstained or appeared a light 
green. Outside the plaques there was only a little pigment. Nerve cells could 
not be detected nor did specific stains (Bielschowsky, Alzheimer, Weigert-Pal, 
Kultzinsky, Spielmeier) demonstrate any nerve fibers. Here and there one found 
small spherical bodies that gave the microchemical reaction of calcium. 
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Bundles of glia fibrils, from 40 to 150 microns thick, extended from the glial part 
of the membrane into the outer zone of connective tissue. In transverse sections, 
these bundles appeared as whorls surrounded by a capsule of connective tissue. 
This ingrowth of glia into the mesenchyma was most marked at the edges of 
the cyst where the bundles reached a length of 2.5 mm., crossed the sulcus and 
extended to the vertex of the next convolution. 

The mesenchyma part of the membrane continued as pia and arachnoidea 
over the adjacent convolutions. Where it filled the sulcus that separated the cyst 
from the rest of the brain, it contained accumulations of large oval cells, many 
of which had engulfed dark brown pigment granules. 



Fig. 3— Deposits of blood pigment (P) in the large glia cells (C) of a 
plaque-like thickening of the membrane. The technic is outlined in the legend 
for figure 2; magnification, 450 times. 

' F 

In the convolutions adjacent to the defect, which on gross examination 
appeared normal, cone-shaped, sharply circumscribed areas of gliosis were found 
(fig. 4). They were located in the vertex of the convolutions and extended through 
the entire thickness of the ganglion cell layers, the base of the cone fusing with 
the molecular layer, and the apex extending into the medulla. The areas measured 
3 mm. in length and 1 mm. in depth, and, in addition to fibrillar glia, contained 
loose bundles of medullary nerve fibers, which crossed each other in various 
directions and were connected with the fibers of the central part of the convolution. 
There were no nerve cells in these areas. 
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Sections were taken from the central and paracentral convolutions, the temporal 
lobes, the insula Reili, the corpus callosum, the choroid plexus, the pons, the 
corpora quadrigemina, the pedunculi cerebri, the cerebellum, the nucleus caudatus, 
the thalamus opticus, the putamen, the globus pallidus and the nucleus lentiformis. 
They did not reveal any abnormalities, except a moderate thickening of the lepto- 
meninges over the cerebral hemispheres. 

COMMENT 

The trauma from which the patient had suffered immediately after 
she was born seemed to he the most reasonable explanation for the 
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is the central convolutions and the insula of Reil, the parietal legion 
being especially exposed to birth injuries. In about 14 per cent of the 
cases, the occipital lobe is found affected (Siegmund). Porencephaly 
from birth trauma is frequently bilateral and is often combined with 
other structural changes of the brain, such as microgyria, nodular thick- 
enings of the ependyma and glial scars in the cerebral cortex and central 
ganglia. In the present case, the defect was unilateral. 

The literature on porencephaly contains the records of a number of 
cases in which the defect could be traced to a trauma in the postnatal life. 
The age at which the trauma had occurred varied greatly. Thus Pon- 
fick 13 reported a case of porencephaly in a man aged 23, who at the age 
of 3 years had been bit on the head by the vanes of a windmill. Kopp’s 10 
patient, who was successfully operated on for a large porencephalic cyst 
when he was 16, had fallen from the third floor when he was 3. 
Struchlik-Sirotow’s 15 patient, a man aged 37, who had a large cyst in the 
region of the left central convolutions, had been run over by a car at 
the age of 7. In Boettger’s 7 case, the accident had occurred when the 
patient was 17 (with death at 66) ; in Schroer’s 14 case, at the age of 
48 with death at 58, and in von Kahlden’s, 4 at the age of 45 (with 
death at 50). 

The question will arise whether there are differences in the reactive 
changes of the central nervous tissue, as evidenced by the structure 
of the wall of the cyst, between the defeets which form in the immature 
brain and those which develop after the .organ has attained its 
morphologic maturity. The studies of Spatz 31 seem to suggest such 
differences. Spatz compared the effect of sewering the spinal cord in 
new-born with that in adult rabbits, and found that in the immature 
central nervous tissue there was a rapid liquefaction of the traumatized 
area and a quick removal of the debris, while the reactive changes of the 
glia and especially of the mesenchyma were insignificant. In the adult, 
' glial and mesenchyma proliferation predominated over the liquefaction 
and led to scars composed of glia and connective tissue. Cysts formed 
in the mature central nervous system had a distinct wall that graduallv 
passed into the adjacent normal tissue, whereas porencephalic cysts 
originating in fetal life, during birth or in early infancy had a thin wall 
that was sharply separated from the normal brain. The immature brain, 
he thought, possesses a great adaptability, which permits destructions so 
extensive that if they occurred in the brain after it reached maturity they 
would be incompatible with life. He concluded that it is the differ- 
entiation of the medullary tissue that determines the form of reaction. 

Spatz’s conclusions were criticized by Schwartz. Schwartz, to 
whom great credit is due for calling attention to the tremendous 

31. Spatz, H.: Ueber cine besondere Reaktionsweise dcs unreifen Zentral- 
nervcngcwcbes, Ztsclir. f. d. ges. Neurol, u. Psychial. 53:363, 1920. 
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importance of injuries of the brain at birth, pointed out that Spatz 
performed his experiments on new-born rabbits, in which the central 
nervous system is much less mature than even in the youngest pre- 
mature infant. Many injuries of the immature brain do not lead to 
cysts, but to glial scars. If the large porencephalic defects show a lack 
of reactive changes, it is due to their bordering on regions of the brain 
with different functional properties and a different vascular supply. In 
destructive processes of the adult brain a similar lack of reaction is 
observed, if they involve a functional and structural unit of the brain, 
for instance, the centrum semiovale. In typical porencephaly, however, 
as in the case reported, the fact that the mesenchyma does not take part 
in the walling off of the defect remains an outstanding feature and it 
has yet to be proved that the same indifference of the connective tissue 
to acute lesions of the brain may also occur in the mature organ. 

Communication with the ventricles is found in both forms of 
porencephaly, in the early ones as well as in those acquired in later life. 
The initial lesion may extend into the ventricle, or a cyst at first 
separated from it by a thin membrane may later break into the ventricle 
by gradual growth from an increasing accumulation of fluid, since the 
thin wall permits expansion. 

Three histologic observations may be discussed in detail ; namely, 
the structure of the membrane that covers the defect, the deposits of 
blood pigment in this membrane and the adjacent leptomeningi, and the 
cortical areas composed of glia and medullary nerve fibers in the 
convolutions near the cyst. 

Most of the investigators who have studied microscopically the 
porencephalic membrane have emphasized that a thin layer of nervous 
tissue was attached to the inside of the thickened leptomeningi. 
Siegmund believed that the porencephalic cyst never borders directly 
on mesenchyma tissue, but that it is always separated from it by a layer 
of brain tissue. Langhans , 32 who studied the membrane of a cyst 
operated on by Kocher, found on the surface sclerosed and vascular 
connective tissue while the rest was made up of a loose fibrillar tissue 
resembling glia. In the case observed by Frensdorf , 33 the membrane 
contained glia and medullary fibers. Bornhaupt 34 and Delore and Pic 
observed, in the glia, cells that looked like nerve cells. Seitz spoke of 
a layer of brain tissue of varying thickness, and Kopp described con- 
nective tissue and glia. In my case, the porencephalic membrane 

32. Langhans, quoted from Kopp (footnote 10). 

33. Frensdorf: Fall von Porencephalie und Uleg 3 r rie (N-arbenbildung in der 
Rinde) auf vaskularer Basis, Verhandl. d. Irrenarzte Niedersachsens und West- 
phalens, Session of May S, 1923. 

34. Bornhaupt, L. : Hirncyste des rechten Seitenventrikels operativ geheilt, 
Zentralbl. f. Chir. 45:404, 1918. 
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contained only glia. Nerve cells and nerve fibers could not be 
demonstrated. 

It seems that the glial part of the membrane is the remnant of the 
plexiform layer of the cortex, the other layers of the cortex and the 
medullary tissue of the convolutions and of the centrum semiovale being 
replaced by the cyst. According to Schwartz, the different layers of the 
cortex possess a certain independence from each other, which explains 
why the plexiform layer may remain when the other parts of the cortex 
are destroyed by hemorrhage or softening. 

There exists another lesion of the brain resulting from injuries at 
birth, which, too, is often associated with large cysts on the surface or the 
base of the hemispheres, namely, lobar atrophy (lobar sclerosis). The 
pathogenesis of these cysts, however, is different from that of the 
porencephalic cysts, from which they should be distinguished. While in 
porencephaly it is a softening and liquefaction of the entire brain sub- 
stance that leads to the formation of the cyst, in lobar atrophy the 
initial lesion is a loosening of the cortical and medullary tissue with a 
more or less complete destruction of the nerve fibers and ganglion cells 
followed by proliferation of the glia, sclerosis and shrinking (Schwartz) . 
The shrinking of circumscribed, often large, areas of the brain produces 
depressions on the surface of the hemispheres, which are filled by cysts. 
The cysts contain a clear fluid and, on superficial examination, resemble 
porencephalic cysts. They are located, however, between the lepto- 
meninges, the arachnoid membrane bridging the defect, while the pia 
mater is attached to the shrunken convolutions. In the external 
membrane of these cysts, I have not found any glia tissue, which I think 
is an important difference between the porencephalic cysts and the cysts 
over the atrophic parts of the brain in lobar atrophy. 

In the porencephalic membrane, I have described bundles of glia 
extending from the ectodermic part into the leptomeningi. This 
ingrowth of glia into mesenchyma has been repeatedly observed. Globus 
saw it in a case of porencephaly with encephalitic changes. In a baby, 
aged 15 months, with porencephaly and micro-encephaly, Babonneix 
and Lhermitte 23 found dense plaques rich in medullary nerve fibers, 
which were located in the thickened pia mater and were distinctly 
separated from the cortex of the brain. In the case under discussion, 
the bundles of glia in the leptomeningi did not contain any nerve fibers. 

Many of the reports on porencephaly mention a brownish pig- 
mentation in and about the defect. This pigmentation was observed by 
the early investigators (Heschl, Rogers, 35 Birch-Hirschfeld, 30 Chiari 3r 

35. Roger: Ueber Porencephalie, Inaugural Dissertation, Erlangen, 1866, 

36. Birch-Hirschfeld, F. V.: Ueber einen Fall von Hirndefekt infolge von 
Hydrops septi pellucidi, Arch. f. Heilk. 6:1, 1867. 

37. Chiari, H. : Aus der Prosektur des St. Anna ICinderspitals in Wien, Tahrb 

f. Kinderh. 15:330, 1880. J 
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and others) and was sometimes considered proof of the traumatic 
origin of the defect. In my case, there were deposits of iron-contain- 
ing and iron-free pigment in the piaques of the membrane and in the 
meningi adjacent to the cyst. Is this pigment a remnant of the 
hemorrhages caused by the trauma inmmediately after birth? It is 
hardly possible that blood pigment would be stored over so long a period 
of time, and another explanation seems to be more likely. In the intro- 
duction, I mentioned that the lesions of the brain from birth injuries 
remain points of diminished resistance in which later circulatory 
disturbances are apt to occur. Such circulatory disturbances may lead 
to hemorrhages months or even years after the injury. It is undoubt- 
edly from these late hemorrhages that the pigmentation of the porence- 
phalic cyst is derived. 

Relatively recent < small hemorrhages into the leptomeningi also 
account for the cellular accumulations in the meningi near the cyst. It 
is well known that extravasations of blood into the meningi cause a 
proliferation of the local histiocytes, which engulf the free red cells 
and their debris, transforming them into pigment. 

Recently I studied the brain of a premature child, 7 months of age, 
who since birth had been suffering from a stiffness of the neck and 
of the back. This stiffness diminished, later to return with increased 
intensity. At necropsy, recent and old hemorrhages were found about 
the frontal lobes, the convolutions of which were narrow and separated 
by deep sulci. There was an extensive calcification of both suprarenal 
cortices. The microscopic examination of the brain revealed circum- 
scribed areas of gliosis in the cortex of the frontal convolutions and 
in the upper part of the thalami optici. In the latter location there were 
numerous calcified ganglion cells. About the scars in the thalami 
optici there were recent hemorrhages surrounding dilated capillaries 
and venules. 

The cortical areas of gliosis were of the same microscopic structure 
as were those in the case of porencephaly. There was a dense network 
of fibrillar glia containing thin medullary nerve fibers that were connected 
with the medulla of the convolutions. These areas resembled the 
“plaques fibro-myeliniques” described by Vogt and Vogt, 38 who found 
them frequently in the cortex of normal brains, in which the}’’ were so 
small and scanty as to cause no functional disturbances, being a mere 
incidental observation. In his studies on the myelinization of the 
cerebral cortex, Goichi 3D observed in the frontal gyri of two infants, 
aged 6 and 8 months, circumscribed areas of premature myelinization. 

38. Vogt, O., and Vogt, C. : Zur Lehre der Erkrankungen des striaren Systems, 
J. f. Psychol, u. Neurol. 25:633, 1920. 

39. Goichi, Hirako : Ueber Myelinisation in der Grosshirnrinde, Schweiz. Arch, 
f. Neurol, u. Psychiat. 9:275, 1921. 
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Goichi explained these loci on the basis of a locally increased blood 
supply, following von Monakow’s conception of the correlation between 
vascularization and the development of the medullary sheaths. 

In their case of porencephaly referred to in a preceding chapter, 
Babonneix and Lhermitte emphasized the presence in the cerebral cortex 
of well developed plaques of glia and medullary fibers. This observation 
and the cases that I have discussed seem to support an explanation 
first given by Schwartz, namely, that the “plaques fibro-myeliniques” 
may result from circumscribed areas of loosening of the cortical 
tissue caused by injuries of the immature organ. It is possible 
that the increased vascularization during the organization that follows 
the loosening of the brain substance accounts for the local overgrowth 
of medullary fibers. An excessive ingrowth of medullary fibers some- 
times is also observed in the central ganglia, especially in the corpus 
striatum, giving rise to a peculiar change in the structure of the gray 
matter, the so-called “etat marbre” (status marmoratus of Vogt and 
Vogt). 

SUMMARY 

A case of porencephaly in a woman, aged 22, is reported, which 
illustrates the great importance of the trauma in the etiology of this 
rare and interesting lesion. The trauma occurred immediately after 
birth and in its action on the brain could therefore be compared with 
the injuries that occur during birth. The histologic observations are 
discussed, especially in connection with the question of the reparatory 
processes in the immature central nervous tissue. 



EXTRADURAL LIPOMA OF THE SPINAL CANAL * 

J. A. KASPER. M.D. 

AND 

A. COWAN, M.D. 

DETROIT 

Extradural spinal lipoma is comparatively uncommon. Stookey, 1 in 
reviewing the literature to 1926. was able to find reports of only nine 
cases. He referred to a report by Chapelle 2 as being the first description 
of this type of tumor. In a recent report on a series of 179 extradural 
spinal tumors, Elsberg 3 recorded only one example of lipoma. 

Being a benign tumor of soft consistence, lipoma presents a difficulty 
in roentgenologic diagnosis. This probably accounts for its infrequent 
recognition. It may be present without symptoms, unless it grows to a 
great size; then it produces pressure on the cord (Chapelle, 2 Obre, 4 
Elsberg 3 ). 

For these reasons, and particularly because of an unusual clinical 
course, the present case is considered of sufficient interest to be reported. 

REPORT OF CASE 

History. — R. D., a white boy, aged 6, was brought to this hospital to the 
pavilion for patients with meningitis during the recent epidemic of meningococcus 
meningitis in this region. His family physician had made a diagnosis of “sus- 
pected meningitis.” At the time of admission, the temperature was 102.4 F. 
(rectal) ; the pulse rate was 120, and the respiration rate 32 per minute. He was 
irritable and irrational. 

The onset of the present illness occurred four days before his admission to the 
hospital. The illness began with fever and sore throat. Two days after the 
onset, the patient vomited and complained of headache. 

The past history was negative. Previous to the present illness the boy was in 
good health. 

Physical Examination . — The positive observations were redness of the throat, 
an indefinite Babinski sign and exaggerated knee reflexes. No abnormal signs 


* Submitted for publication, Sept. 5, 1929. 

* From the Pathological Laboratory and the Division of Communicable Dis- 
eases, Herman Kiefer Hospital, Department of PJealtb. 

1. Stookey, B. : Intradural Spinal Lipoma, Arch. Neurol. & Psychiat. 18:16 
(July) 1927. ' 

2. Chapelle: Extradurales Lipome, Bui'. Soc. anat. 22:6, 1847; quoted by 
Stookey. 

3. Elsberg, C. A.: Extradural Spinal Tumors, Surg. Gynec. Obst. 46:1, 1928. 

4. Obre : Lipoma of the Meninges, Tr Path. Soc. London 3:248, 1852; 
quoted by Stookey. 
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kasper-cow an— extradural spinal lipoma 

were discovered in the chest. A spinal puncture was done, and 10 cc. of clear 
fluid was obtained. This was under slightly increased pressure and was followed 

by blood. . , 

Examination of the spinal fluid showed a slight globulin reaction. Fehlings 
reaction was positive. No bacteria were found on direct smear or culture. 

The observations did not warrant a positive diagnosis of meningitis, but the 
child was considered to be in a critical condition. He continued to be irrational 
and six hours after admission became cyanotic, and the respirations were labored. 
He became progressively weaker, and expired thirteen hours after admission. 

Antony— Autopsy was performed seven hours after death. Only the impor- 
tant observations are recorded. 

The pupils were equal and regular, measuring 4 mm. in diameter. The sclerae 
were clear. In cutting through the skull below the occipitoparietal suture, the 
dura was cut, and immediately dark fluid blood began to flow out. This was 
collected in a basin, and the amount was estimated to be between 200 and 250 cc. 
When the calvarium was removed, the source of this blood was found to be in 
the spinal canal. The meningeal vessels were filled with blood. These were 
intact, as were the sinuses. There was no fracture in the skull. The pia and the 
arachnoid were transparent over the entire brain. No exudate was apparent. The 
brain was deep pink, moderately dry and firm. On section, the cortex of the 
cerebrum was found to be somewhat swollen. The cerebral capillaries were rather 
prominent. Perivascular extravasation of blood could not be found about any of 
them. The ventricles contained clear fluid. The spinal cord was exposed by 
removing the vertebral laminae. On the posterior surface of the dura were two 
masses of firmly adherent, dark pink, soft, friable substance which could not be 
removed en masse. The upper of these masses was in the region between the 
second cervical and the eighth dorsal vertebra. The lower was between the third 
lumbar and the second sacral vertebra. At the level of the fourth lumbar vertebra 
was clotted blood. Extravasated blood was also found within and around the 
extradural tumor. Where the needle for spinal puncture had entered through the 
dura, clotted blood was found on the inner surface. Reflection of the dura 
showed the cord to be slightly blood tinged. The tumor mass apparently had 
_ filled the space between the dura and the posterior wall of the spinal canal because 
the removed laminae contained it. It was firmly attached in the depressions 
between them. The other observation of importance was that of gray hepatization 
of the upper lobe of the right lung. 

The anatomic diagnosis was pneumonia of the right upper lobe ; hemorrhage 
into the spinal canal, and extradural glioma or lipoma. 

Microscopic Examination . — Spinal Tumor: Several sections from different 
portions revealed fat tissue with moderately large vessels, which were filled with 
blood. There was rather extensive extravasation of blood into the mass of fat. 
A large blood clot was present on the external surface of the mass in one section. 
A section containing dura showed the fat tissue to be in close approximation on 
one surface. The opposite surface was smooth. 

Cerebrum : Moderate edema was present throughout. The peripheral portion 
of the cortex showed slight' necrosis. The pia was normal. No exudate was 
found in the arachnoid space. There was diffuse cerebral capillary dilatation and 
engorgement. 

Right Lung. All alveolar capillaries were prominent and engorged Most of 
the alveoli were filled with leukocytes, chiefly polymorphonuclears. ’ All other 
alveoh contained thin fluid with few leukocytes and some fibrin. 
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The histologic diagnosis was extradural lipoma with hemorrhage; acute con- 
gestion of the cerebrum, and lobar pneumonia of the right lung. 

Roentgen Examination . — The removed laminae containing the tumor were 
shown by x-ray to be normal. The study was made in two planes. 

comment 

In reviewing the clinical course in this case, an explanation of the 
symptoms can be ventured on the basis of the anatomic observations. 
The irritability and the irrational state of the patient can be explained as 
having been due to a cerebral irritation of the nature of a meningism, 
caused by the toxemia resulting from the infection in the right lung. 

The terminal cyanosis and respiratory distress were in all probability 
due to the intracranial pressure which was caused by the hemorrhage 
into the spinal canal following the spinal puncture. 

Lipoma in the spinal canal often has its origin in the fat which is 
present about the vertebrae and even if this is located external to the 
canal , 5 penetration between the vertebrae may take place. The case 
which Elsberg 3 reported was of this type, since it was associated with 
multiple lipomatosis. 

The chief interest evoked by the clinical course in this case is in the 
fact that a lipoma, which under ordinary conditions would be of little 
importance, has to be recognized as an indirect cause of sudden death 
following the employment of a valuable aid in diagnosis, namely, spinal 
puncture. 


5. Ewing, J. : 
1919, p. 424. 


Neoplastic Diseases, Philadelphia, W. B. Saunders Company, 



THE ISSUES AT STAKE IN THE GRADING 
OE TUMORS * 


STANLEY P. REIMAN N, M.D. 

PHILADELPHIA 

To me, as to most pathologists, has often come the desire to classify 
the material coming to my hands, as much for my own benefit as for 
that of others similarly interested. This has been particularly true 
of tumors. 

The recent developments and revivals in the literature of the 
systems of so-called “grading” of carcinomas naturally intensified the 
original urge. I began to classify the 890 carcinomas of the breast 
available to me, and soon reached the appalling number of 500 different 
types ; it became evident that such refinements ( ?) of analysis would 
lead to the absurd (?) result of 890 types of carcinoma in 890 breasts. 

This study, together with that of tumors of other organs, again 
brought out the well known fact that there is as yet no adequate 
definition of a tumor. The only one which begins to satisfy is the total 
contents of a good monograph on malignant growths. Even this is 
inadequate, for until the biology of tumors is known, no definition can 
be inclusive. 

This situation tends to restrict one to classifying tumors solely as 
“benign” or “malignant,” and with knowledge of the later history of 
patients, obtained from a follow-up service, one must mentally hedge 
in this in some cases. 

In view of the prominence occupied by tumor grading and my 
own experience with it, it seemed that the time had come for another 
examination into its rationale: 

I have chosen to do this by first presenting the facts emerging 
from an investigation of the material collected over many years here 
at the Lankenau Hospital, and then discussing their significance in 
terms of tumor grading. 

* One hundred consecutive cases of carcinoma of the breast, dating 
from September, 1920, were taken for study. One hundred and five 
were necessary to complete the list, for in five cases the follow-up 
records were incomplete. It is clear that in order to judge of the 
validity of tumor grading the later history of the patient from whom 
the specimen was taken is essential. 

* Submitted for publication, June 10, 1929. 

* From the Research Institute of the Lankenau Hospital. 

This paper and the articles by Hammett and Ingleby, which were published 
in the October issue, and complete references to which will be found in tin's article, 
are supplementary and complementary to each other. 
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THE MANY VARIABLES THAT HELP TO DETERMINE THE 
HISTOLOGIC CHARACTER OF CARCINOMA 

The first matter to be considered is the histologic character of the 
tissue removed. The ideas in regard to this almost choke the literature, 
which has recently been well reviewed by Plaut. 1 

In table 1, I have given the histologic pictures presented by each 
of my 100 specimens. From these, it is evident that a great diversity 
is exhibited. Every experienced pathologist knows that what is true of 
carcinoma of the breast is true of carcinoma of other organs, the 
differences being equally impressive when details are sought. So results 

Table 1.— 77m Histologic Pictures of Tumor as Determined in Specimens of 
Carcinoma of the Breast from 100 Patients 
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from the analysis of these carcinomas of the breast are applicable to 
tumors in general. 

What is it that determines the differences? 

Cell Size . — The cell size is dependent on at least four factors : 
(1) the kind of cells, i. e., epithelial and their derivatives, etc.; (2) the 
structural environment, i. e., compression by dense tissue or freedom 
for expansion in loose; (3) the chemical environment, i. e., nutrition, 
toxic products, etc., and (4) the reproductive activity. Hammett 2 
showed that cell size is inversely proportional to the rate of cell pro- 

1. Plaut, A. : The Relation Between the Histologic Picture and the Prognosis 
of Tumors, Arch. Path. 3:240 (Feb.) 1927. 

2. Hammett, F. S. : Cell Division and Cell Growth in Size, Protoplasma, to 
be published. 
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Iteration. The coefficient of correlation in the meristem of root tips of 
Zea mays is — 0.577 — 0.075. 

On the biologic basis, then, small cells should be and are considered 
more “malignant” than large. But here the difficulty enters that small 
cells may result from lack of room to grow, or compression, and might 
not, indeed, represent a high rate of proliferation. 

The omission of the state of the nucleus from this analysis is 
purposeful. The usual methods of taking the specimen and the way 
it is handled prior to fixation preclude the obtaining of any valid index 
of nuclear activity as of the time at removal. But even if one could 
obtain ideally fixed and stained preparations, who has time or oppor- 
tunity to study serial sections of the tumors engulfing one from a busy 
surgical clinic? Besides, they would be of only one instant in the life 
of the carcinoma, i. e., when it was removed. 

Architecture . — The architecture of the growth is dependent on at 
least eleven factors. The first four are the same as those influencing 
cell size. In addition, there are: (5) the adhesive property of the 
cells, which determines whether they stick together in larger or smaller 
nests, sheets or streaks; (6) the “erosive” power of the growth, as 
when a tumor eats away bone; (7) the “invasive” power of the cells as 
they insinuate themselves throughout the contiguous tissue of the host — 
this may be counteracted by compression exerted by the surrounding 
tissues or by their relative impenetrability; (8) the vascularity, i. e., 
the abundance or sparseness of blood and lymph channels and their 
size — included in this might be the relative amount of duct spaces; 
(9) organization factors, i. e., those which cause the growths to appear 
in discrete forms like ducts, acini, etc., as in adenocarcinoma; (10) 
secondary changes of all types, i. e., degeneration, necrosis, hemorrhage, 
hyalinization, calcification, pseudocysts and the formation of specific 
by-products of cellular activity, such as mucus; and (11) the architec- 
ture and the secondary changes in the surrounding tissue. 

Stroma Reaction . — The reaction of the stroma depends on at least 
three factors: (1) the organ or the tissue in which the tumor is grow- 
ing; (2) the physiologic state of the organ or the tissue in which 
the tumor is. growing, and (3) the secondary changes in the tumor 
itself. 

I found, as did Greenough 3 and others, 4 that cellular infiltration is 
particularly correlated with the degree of necrosis and degeneration in 
the tumor, and not with the hypothetic “resistance” to the growth as 
determined by the end-results. 

3. Greenough, R. B.: Varying Degrees of Malignancy in Cancer of the 
Breast, J. Cancer Research 9:453, 1925. 

4. Hueper, W. C. : Carcinomas of the Uterine Cervix, Arch Path 6 '1064 
(Dec.) 1928. 
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One should dispose of the idea that the stroma reaction is due to 
the cancer cell as a “foreign body,” for the reaction is not specific to 
degenerating or necrotic cancer cells, but is found wherever disinte- 
gration of tissue takes place, and is not found in cancer save when 
necrosis is in progress. On the biologic basis the concept is unsound 
also. For if those who have made a study of tumors are correct in their 
belief that the cells of most carcinomas are derivatives of preexisting nor- 
mal cells, the most obvious point of difference is lack of restriction to 
multiplication and cancer cells are, therefore, not “foreign bodies.” For 
to consider the cancer cell as a “foreign body” would be to believe that 
it is a biologic “sport” or mutation. No evidence for this is available. 
That the carcinoma cell undergoes degeneration and then becomes toxic 
as does any other cell under like conditions is, therefore, more readily 
explained on environmental than on hereditary grounds, at least at 
present. Certainly, if it were a foreign body, immunologic reactions 
should be demonstrable, but thus far all attempts in this direction have 
been unsuccessful. Nevertheless, the interesting results of Gruskin r ‘ 
may be consulted, in which the embryonic cell concept is supported, and 
the “immunologic” work of Lumsden 11 on sarcoma in rats : sarcoma in 
rats is, however, far different from carcinoma in man. 

Finally, as far as this phase is concerned. I cannot bring myself 
to the belief that carcinomas obey their own rules and have nothing 
to do with the laws that govern normal growth. All my sympathies 
are with attempts to discover the laws of normal growth in the belief 
that abnormal growths behave differently only in detail. This subject 
is discussed at length by Hammett . 5 6 7 

Considering the breast as a physiologic structure, I find the follow- 
ing factors to be of prime importance : Signs of functional strivings 
are present even at birth. From the onset of puberty until the meno- 
pause (and after) the breasts of women are never physiologically 
quiescent. Nearly every woman at practically every menstrual cycle is 
aware of this fact. The most potent stimulus to activity of the breast 
is, of course, pregnancy. The anatomic reactions are hypertrophy and 
hyperplasia of the gland tissue and regression of the connective tissue. 
There is ever-increasing budding of the terminal ends of the ducts and 

5 . Gruskin, B. : A Serum Test for the Diagnosis of Cancer Based on a 
New Theory of Etiology, Am. J. M. Sc. 177:479, 1929. 

6. Lumsden, T. : Chemotherapy by Means of Vaccine Treatment and Immu- 
nity, Rep. Internat. Conference on Cancer, London, 1928, p. 216. 

7. Hammett, F. S. : An Interpretation of Malignant Growth Based on the 
Chemistry of Cell Division, Arch. Path. 8 : 575 , 1929. For a discussion from the 
morphologic point of view,. see Mulier, Heinrich: Eine einheitliche Erklarung fur 
die im menschlichen ICorper vorkommenden geweblichen .Neubildungen, Virchows 
Arch. f. path. Anat. 269 : 105 , 1928; Die histologische Ubereinstimmung zwischen 
Epithelregetieration und Krebsbildung, Ztschr. f. ICrebsforsch. 28 : 383 , 1929. 
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a coincident disappearance of connective tissue, probably to make room. 
When lactation is interrupted the reverse occurs : the connective tissue 
undergoes hyperplasia and the glandular tissue disappears, until finally 
the perilobular connective tissue again surrounds small lobules at the 
ends of the ducts. 

It is now fairly well established that the menstrual changes are 
the same as those of pregnancy, only less in degree. This means that in 
the normal breast there is a constant reciprocal growth and recession 
of epithelium and connective tissue. 8 

These normal physiologic changes of menstruation cannot help but 
be important factors in the determination of the histologic picture in 
mammary carcinoma. They also must be significant factors in determin- 
ing the type of growth that occurs. 

Considerable degrees of fibroblast reaction may, indeed, not be, as 
is often stated, a “defense” reaction on the part of the adjacent tissues, 
but can be the normal menstrual hyperplasias. Also, in the normal 
breast, small “round” cells are in the picture of every lobule. Most of 
these are not inflammatory in origin, but are epithelial cells in some 
stage of normal progression or regression. They look like inflammatory 
cells at first glance, and hence may be misinterpreted as a “defense” 
reaction. 

Furthermore, it is well known biologically that cell reproduction can 
take place at almost any stage of the life of the cell. That is, the two 
cells that result from division of a mother cell can immediately undergo 
division without waiting to grow. Further, old and adult cells are still 
capable of dividing to repair wounds under -the proper stimulus. 
Hence, this property may well be a factor in the production of the 
diversity of anatomic types of carcinoma exhibited in this or any 
other similar material. 

Thus, when certain epithelial cells become carcinomatous, they may 
conceivably begin to divide at any stage they happen to be in. If the 
parent cells, of a carcinoma are full grown and have reached the stage 
of forming an acinus, or duct, the daughter cells may also be large 
and form an adenocarcinoma. If, on the other hand, the mother cell 
gives 1 ise to daughter cells before full differentiation, the carcinoma 
will be composed of smaller cells not arranged in architecturally definite 
form. 


*1 he pathologic fact that adenocarcinomas of the breast occur less 
frequently than other types, may, on grounds of cell heredity, be due 
to the fact that the mature stage of the cells in the breast lobule is of 
shorter duration than the preceding and succeeding phases of cell differ- 


S. McFarland J.: Residual Lactation Acini in the Female Breast, Arch. 

PM 'n r p p, c mann ’ St3nley R: Kaufmann ’s Pathology [tr.], 

Philadelphia, P. Blakiston’s Son & Company, 1929, p. 1/66. 
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entiation. Besides, the stimulus to grow is closer to immature cells 
just divided (as in menstrual hyperplasia) than when they are fully 
grown. 

Furthermore, the gross spread of a carcinoma of the breast is 
undoubtedly influenced by the physiologic slate of the organ. In the 
first place, the breast is periodical!}' stimulated to grow, and it is possi- 
ble that this normal stimulus to cell proliferation exerts an additional 
effect on the division of the carcinoma cells. On the other hand, the 
inhibitors of cell reproduction, which normally restrict untoward 
menstrual hyperplasia, may retard the proliferation of the carcinomatous 
cells. Thus, the growth picture would vary according to the respective 
stimuli arising from the normal physiologic processes. 

Then during the epithelial hyperplastic stage, the ducts tend to be 
more dilated and to increase in number. This affords increased oppor- 
tunity for a spread of the malignant growth in these channels. The 
disappearance of some fibrous tissue at this stage and the general loosen- 
ing of the tissues yields a similar opportunity for spread in other 
channels. During the fibrous hyperplastic stage, when the ducts tend 
to become constricted, and the tissues tighten up again, hindrance to 
spread is increased. The coincident changes in vascularity obviously 
provide at times a more, and at times a less, plentiful supply of 
materials for growth. 0 

OUTCOME OF ATTEMPTS TO GRADE ONE HUNDRED CARCINOMAS 
ON HISTOLOGIC OBSERVATIONS ALONE 

In the foregoing paragraphs, I have outlined the more significant 
factors concerned in the production of the histologic picture which the 
pathologist sees under the microscope and attempts to interpret. The 
implications to be derived from this analysis will be better brought out 
after I have given the results of my experiences in the grading of 
tumors. 

As stated before, the validity of the grading of a tumor rests on 
the confirmation of the prognosis from the section by the subsequent 
history of the patient. 

I therefore first graded the 100 specimens according to their 
relative apparent malignancy and then compared the prognoses with 
the actual outcomes. Naturally, the end-results were not known to 
me from the follow-up records until the classification had been com- 
pleted. In the grading, small cell size, much mitosis and little degener- 
ation were taken as unfavorable. In the architecture, streaks, small 
nests, large nests, sheets and mucoid and adeno types were taken as of 

9. Ingleby, Helen : Anatomic Study of a Case of Carcinoma of the Breast 
Giving Details of This Process, Arch. Path. 8:653, 1929. 
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decreasing order of malignancy. Excessive lymphatic thrombosis was 
recorded. Vascular thrombosis was considered unfavorable. 

After careful analysis, I concluded that the group could be divided 
into three classes: The first, or grade 1, should be dead in twelve 
months ; the second, or grade 2, should be dead in twenty-four months, 
and the third, or grade 3, should be alive and well. The relation 
between predictions and actual outcomes may be summarized as follows : 
Class 1 — correct 6 times, incorrect 9 times. Class 2 — correct 35 times, 
incorrect 31 times. Class 3 — correct 9 times, incorrect 10 times. 
Total — correct 50 times, incorrect 50 times. 

It therefore seems as if the histologic criteria commonly used for 
the prognosis of relative malignancy are inadequate. 

Not satisfied with this result because of the insistence of various 
workers on the validity of tumor grading, I tried another line of 
attack. In my 100 cases, seventeen of the patients had remained living 
and well. I therefore took the seventeen slides of the specimens from 
these living patients, mixed them with seventeen slides from patients 
who had died of metastases within eight months of operation, and 
attempted to tell which was which. My efforts to distinguish the two 
sets resulted in 54 per cent correct, and 46 per cent incorrect, guesses. 

Not wishing to rely on my own judgment entirely, I asked and 
obtained the willing assistance of four experienced pathologists of 
Philadelphia in doing the same experiment. The highest score was 
57 per cent correct, and 43 per cent incorrect, guesses. Mathematically 
speaking, since the guesses were 48, 52, 53, 54 and 57 per cent correct, 
the average correctness was 53 per cent, which is 3 per cent above the 
50 per cent corresponding to pure chance, a dangerously narrow margin, 
certainly too small for practical use from the point of view of the 
individual patient. 

Since in this group of 100 patients, seventeen were living and well, 
four were living with recurrences and presumably would soon die 
and sixty-one had died of metastases, in any random selection of 
slides (representing patients as they come for operation) the chances 
are 4 in 5 for selecting the slide of a patient who will die. If I use 
my judgment (i. e., examine the slide chosen at random and grade it), 
the chance of my being correct either way is slightly better than 50-50, 
i. e., pure chance. 

As a matter of interest, I cite three specific cases. 

Case 1. — The radical operation for carcinoma of the breast was performed by 
Dr. John B. Deaver on Mrs. F. S. in 1921, five weeks after the discovery of a 
lump in the breast. There was no clinical or pathologic axillary involvement. 
The tumor was about 1 inch (2.5 cm.) from the nipple, in the lower outer quad- 
rant, fairly superficial, in a fatty breast. It was of the spherical type with no 
visible crablike prolongations, and only 1.5 cm. in diameter. The cells stained 



810 


ARCHIVES OF PATHOLOGY 


well, appeared “differentiated” and had a tendency toward “adeno” formation, 
with few mitoses. No reaction was present in the stroma. An excellent prog- 
nosis! The patient remained perfectly well for fifty-five months; then several 
dozen tiny, shotlike nodules appeared on either side of the length of the scar on 
the chest wall, extending outward in both directions for about 6 inches (15.24 
cm.). These nodules grew at about the same rate at first, until a number lower 
down on the chest wall, where there was considerable tissue between the skin 
and the ribs, soon outstripped the others. Above, where a minimum of subcu- 
taneous tissue intervened between the skin and the ribs, the rate of growth of 
the nodules was much less rapid. Intensive treatment with x-rays and radium 
made no impression on the growth. Seventy months after the operation the 
patient died of loss of liver function from replacement by carcinoma. 

Were the breast nodules a new tumor, or a number of different new tumors, 
or a growth of fragments remaining from the old tumor? 

Histologic sections of four nodules showed identity as to carcinoma but dis- 
similarity as to detail. Several were so like the original, removed five years 
before, that without the labels it was impossible to separate them. They could 
be divided about as follows : The first was like the original growth. The second 
showed much more infiltration of lymphocytes, plasma cells, polyblasts, etc., but 
there was considerable necrobiosis of the smaller, more deeply stained cells. In 
the third, the cells were larger with more cytoplasm. They were arranged in 
fairly large nests, closely packed and growing into fatty areolar tissue. In the 
fourth specimen, some cells grew in smaller nests, but mostly they appeared in 
thin streaks through the interstices of a denser connective tissue, i. c., scar. The 
cells themselves were smaller and denser, and contained few mitoses. 

Histologically, it was liot a new tumor, or a number of different new tumors, 
but a recurrence of the original growth ; i. e., at the time of operation, the tumor 
already existed beyond the lines of incision for amputation. 

What determined the differences in the rate of growth of the separate nodules? 
Both the gross and the microscopic appearances suggested strongly that the 
environment was the significant factor. The tumors in the looser tissue grew the 
faster. 

Evidence consistent with the idea of environment as a determining 
factor is also present in the next case. 

Case 2. — The radical operation for carcinoma of the breast was performed 
on Mrs. H. in 1923. The tumor was of the crablike infiltrating type. The breast 
itself was fatty. In some heavy bands of connective tissue, the tumor was com- 
posed of thin streaks and little nests of small, compressed, dark-staining cells : 
0.5 cm. beyond, the tumor grew into the fat of the breast in larger nests, which 
were close together, with the cells larger and better stained, and having nuclei 
larger with more mitoses. Here, not only the architecture but also the cellular 
detail was influenced by the environment. The prognosis from the histologic 
section was bad, and was correct; for the patient died shortly after of metastases. 

The third case illustrates the inability to prognosticate the extent 
and distribution of tumor fragments from the microscopic examination 
of the specimen removed. 

Case 3. — The radical operation for removal of carcinoma of the breast was 
performed on Mrs. H. in 1924. All the data, including the histologic picture of 
the growth removed, pointed to a good prognosis. One month later she returned 



REIMAN N— GRADING OF TUMORS 


811 


complaining of “lumps” all over her body. The palpating hand found literally 
hundreds of small, shotlike, subcutaneous nodules everywhere in the arms, legs, 
back, abdomen, chest, neck and scalp. She died two months later of what might 
in full justice be termed “general carcinoma.” All the nodules grew (but naturally 
not at the same rate). Certainly, this “accident” could not have been anticipated 
from the section of the tumor. 

COMMENT AND CONCLUSIONS 

It is obvious from cases 1, 2 and 3 that if one is to make a prog- 
nosis at all, the presence or absence and the situation of secondary 
deposits are important. Every experienced pathologist has seen the 
liver practically destroyed by metastases, the patient dying from loss 
of liver function without help from metastases elsewhere. Clearly, an 
accurate prognosis depends, also, on a prediction of where the tumor 
will go. 

From the British reports and others, 10 there seems little doubt that 
the radical operation is attended with more favorable end-results; that 
the chances of survival are in inverse proportion to the length of time 
the tumor has existed, and that the presence of metastases is decidedly 
unfavorable. 

As a matter of record, I am giving tables showing these relations 
in my 100 cases. They are too few for statistical analysis, but may 
be added to the data of others, so that a large total can be collected 
for final analysis at some future time. I will be glad to furnish un- 
available details that are not included in the tables. 

The facts recorded in this paper demonstrate what reason should 
make clear, that it is futile to attempt to decide, from an examination 
of a section of the tumor, what will happen to a patient with cancer. 

In the first place, even if one agrees that the inherent capacity for 
growth differs from tumor to tumor, it must be acknowledged that the 
factors that condition this difference vary in different persons, not only 
in their relative, but also in their absolute, influence. One cannot escape 
the general biologic fact that the form of expression of heredity is 
molded by the bars of environment. A few of the many environmental 
variables affecting the form expressed by the carcinomatous growth 
have- already been cited in previous paragraphs. These variables, both 
structural and physiologic, cannot be controlled, for they are pre- 
determined by the organ and the organism in which the growth is taking 
place. Neither can they be anticipated, nor can their respective values 
in the total picture be allocated, for one never knows what place they 

10. Rep. Brit. Ministry of Health, London, no. 28. Lane-Ciaypon, J. E.; 
Cancer of the Breast and Its Surgical Treatment, ibid., no. 32; Further Report 
on Cancer of the Breast, no. 34. Leeds: Late Results of Operation for Cancer 
of the Breast, ibid. Lee, B. J., and Stubenbord, J. G.: Clinical Index of 
Malignancy for Carcinoma of the Breast, Surg. Gynec. Obst. 47:812, 1928. 



Table 2. — The Factor of Time in Cases of Patients Operated on for Carcinoma 

and Dying of Metastasis 
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24 

12 months 
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3 months 

50 

45 
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42 
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12 months 

30 

10 

3 months 
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45 
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59 
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Table 3.— 

The Factor of Time in Cases of Patients Operated on 
and Dying from Causes Other than the Carcinoma 

for Carcinoma 

Ages 

Time 
of Death, 

Months 

Time 
Between 
Consulta- 
tion and 
Operation 

Ages 

Time 
of Death, 
Months 

Time 

Between 
Consulta- 
tion and 
Operation 

40 

6 

6 months 

43 

14 

4 months 

45 

12 

3 months 

68 

35 

6 months 

67 

72 

2 months 

69 

7 

5 months 

54 

23 

2 months 

60 

6 

12 months 

71 

34 

9 months 

(k; 

16 

2 weeks 

35 

16 

1 week 

.77 

40 

3 months 

63 

63 

3 weeks 

40 

53 

6 years 

50 

21 

1 week 

D. 1 

11 

6 months 

06 

31 

2 years 

61 

6 

10 months 


Table 4. — Twelve Earliest Cases in Which Patients Died of Metastasis 


lutervnl Before 


Time, Mos. Age, Yrs. Type of Operation Operation 

3 40 Radical axillary dissection 4 years 

4 76 Simple axillary dissection 20 years 

4 5S Radical axillary dissection 2 years 

4 45 Radical axillary dissection 10 days 

4 45 Radical axillary dissection 7 months 

6 36 Radical axillary dissection 5 months 

C 4S Radical axillary dissection 3 months 

6 50 Radical axillary dissection 2 years 

G 36 Radical axillary dissection 36 years 

7 36 Radical axillary dissection 4 months 

5 4S Radical axillary dissection 4 months 

$ 30 Radical axillary dissection 6 months 


Average 46.5 
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occupied in the particular case prior to the emergence of the malignant 
growth. 

Therefore, since these variables are determining factors in the 
production of the histologic pictures of carcinomas, and since one can 
neither control them nor assign to them their relative values in the 
general scheme, it should he obvious that the inherent vitality of the 
malignant growth is effectually distorted, if not entirely masked, and 
cannot be gaged. Small wonder that attempts at prediction are 50 pei 
cent right and 50 per cent wrong ! 

Table 5 .—Twelve Earliest Cases in Which Patients Arc Living ami Well : '- 


Age, Yrs. 

Metastasis t 


Type of Operat 

“ 44 

No 

Radical 

axillary 

dissection. 

54 

No 

Radical 

axillary 

dissection. 

78 

Yes 

Radical 

axillary 

dissection. 

56 

No 

Radical 

axillary 

dissection. 

55 

No 

Radical 

axillary 

dissection. 

61 

No 

Radical 

axillary 

dissection. 

44 

Yes 

Radical 

axillary 

dissection. 

46 

No 

Excision 



48 

No 

Radical 

axillary i 

dissection. . 

51 

No * 

Excision 



65 

No 

Excision 

axillary 

dissection 

45 

No 

Excision 

axillary 

dissection. 


Averagc 54 


Interval Before 
Operation 

2 months 

3 -weeks 

4 -weeks 
4 years 
2 years 

C months 

4 months 

5 -weeks 

0 months 
S months 

11 months 

1 week 


* The smallest interval between the operation and the time of writing of these well patients 
was six years, four months; the longest interval was nine years, 
t Two cases presented metnstases and ten presented none. 


Table 6. — Age Distribution of the 100 Patients from Whom Specimens of 
Carcinoma of the Breast Came 


Age Group 


No. Patients 


28 to 30. 
31 to 35. 
36 to 40. 
41 to 45. 
40 to 50 
51 to 55. 
56 to 60. 
61 to 65. 
60 to 70. 
71 to 75. 
76 to SO. 


4 

4 

11 

23 

19 

15 

0 

6 

G 

1 

2 


Total 


100 


Further, in histologic grading one attempts, by examination of the 
removed specimen, to determine how it grew, and then to transfer this 
decision as a prediction of what will happen to any possible fragments 
left behind by the surgeon. 

Is it not more accurate to determine by gross examination how a 
tumor grew? The patient says it was present for a certain length of 
time. How much did it grow in that time? Of course, one cannot 
know how long a tumor (in the breast) has existed. One can only 
hope to find out how long the patient has noticed it before she comes 
for consultation. But here sharp distinctions of time are not always 
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made. Most patients speak in round numbers, saying 6 months or 
12 months rather than 5, 7, 11 or 13 months. This important fact is 
discussed and curves are given to illustrate it by Safford and me. 11 
Naturally, one does not measure the rate of growth of a tumor, for, as 
a conscientious physician, one takes it out instantly. 

If a malignant tumor is local for a certain length of time, however 
long or short, the operation should remove all the tumor and there 
is no need of grading it. But if a malignant tumor is general from 
the very beginning (as I think it is not) it is obvious that the variables 
are so complicated that one can see whether or not it recurs only by 
watching the patient, as has been done from the dawn of medicine. 

Tadli 7 — 0 Relations 


Outcome 


Radical 

Dissection 
of Axilla 
Simple Simple 

Amputation Amputation 

Hemoyal 
of Tumor 

Dead from inetnstiises 

. 

32 

1 7 

2 

Dead from other causes 


14 

•> 1 

0 

Living, with recurrence 

. 

3 

0 r 0 

1 

Living and veil 

• 

9 

0 3 

4 

Totals 

• • 

7S 

t 11 

7 


Taiiii. 8 — Axillat y Involvement 


Outcome 


Positive, 
Clinically and 
Pathological!} 


Kega the, 
ClinfcnII} ami 
P.ithologieall} 


Cllnicull) 
Positive, 
Pathologic- 
al!} Ncgntwc 


Clinically 
Negative, 
Pathologic- 
ally Posltne 


hiving and -well . 

Dead of carcinoma 
Living, with recurrence . 
Dead of other enuses 


0 

31 

1 

8 


4 

n 

o 

3 


3 7 

3 14 

0 2 

1 4 


* 4m H an nodes n ere not remored in 10 eases 


The mass of evidence is, of course, in favor of the theory that 
tumors begin as local growths, without any general involvement. 
Unfortunately, the majority of patients are operated on when the 
growth is no longer local enough for complete removal. 

The vital question is “Will the tumor come back?” It is clear 
that the answer does not lie in the microscopic but in the gross aspects 
Did the surgeon leave any behind? If he did, the tumor will reappear 
from these fragments — unless they perish. And experience gives but 
little hope of this. If, on the other hand, the tumor is completely 
removed, there is no possibility of its return It is all in a jar of 

11 Reimann, S P, and Safford, F. H - Statistical Study of the Influence 
of the Educational Campaign on the Interval Between Discovery and Consulta- 
tion in Mammary Carcinoma, Rep Internat. Conference on Cancer, London, 1928, 
P 562 
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formaldehyde. In either case, attempts at grading the tumor are a 
waste of time. If in a patient from whom every vestige of the original 
growth was removed, another does develop, it must be a new one. 
Thereupon, I presume, one starts all over again and grades the new one. 
If some fragments have been left behind, one does not need to determine 
from the histologic preparation that the tumor will recur. It is known 
that it will. The only possible thing one can hope to grade is the rate 
at which the tumor will recur. The idea boils down simply to an 
attempt at guessing the rate of growth of unknown numbers and sizes 
of fragments in unknown positions left behind from a tumor which 
was parti)- removed surgically. And this cannot be done. 

The question naturally arises, If fragments are left behind when 
a tumor is removed, why do they not immediately continue to grow 
instead of waiting for years as they often do (case 1) ? Why do they 
grow at all ? The answer to these questions is contained in the solution 
of the entire problem of cancer, which will not be had until a knowl- 
edge is obtained of the chemical basis of the regulation of cell 
proliferation. This has been intensively studied in this institute by 
Hammett, and in the succeeding paper he will put his results into a 
workable and investigatable hypothesis expressed in definite chemical 
terms. 

SUMMARY 

An attempt to grade the relative malignancy of 100 cases of cancer 
of the breast from the histologic picture of specimens obtained at 
operation gave false results, as determined by the later history of the 
patients from the follow-up records. A discussion of the biologic basis 
of this outcome, together with an inquiry into the rationale of the 
histologic grading of tumors, has been made. The conclusion is that 
the grading of a tumor for the individual patient is impossible at 
present. 



Laboratory Methods and Technical Notes 


UNTREATED HUMAN BONE SECTIONED WITH 

NEW KNIFE * 


Arch Hiram IWorreu., M.D., Nfav York 

The delay in cutting sections of bone for microscopic study which 
is occasioned by the necessity for first decalcifying the bone is well 
known. It occurred to me that this might be obviated by using a knife 
of such hardness that it would cut sections of untreated bone. For this 
purpose a microtome knife was made from an alloy of tungsten carbide 
and cobalt which is manufactured under the trade name of “Widia.” 
With this, sections varying from 6 to 12 microns in thickness have been 
cut from bone immediately after its removal during an operation and 
without any preliminary treatment. Other similar sections were cut 
from extremely dense undecalcified bone which had been fixed in a 
solution of formaldehyde. 

In view of the fact that at present physicians have practically no 
knowledge of the chemical forms existing in living bone, whether colloid 
combinations or highly complex molecules of organic and inorganic 
substances, it is believed that the microscopic study and microchemical 
analysis of bone can now be approached in a manner heretofore impos- 
sible, with greatly increased possibilities of successful study. 

420 East Fifty-Ninth Street. 


* Submitted for publication, Oct. 22, 1929. 

* From the Pathological Laboratory, New York Orthopaedic Dispensary and 
Hospital. 
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METHODS FOR THE HISTOLOGIC STUDY OF 
NORMAL AND DISEASED BONE * 

HENRY L. JAFFE, M.D. 

NEW YORK 

CONTENTS 

Decalcification 

Fixation of Bones that Are to Be Decalcified 
Decalcification After Embedding in Celloidin 
Decalcification of Dry, Macerated Bone 
General Directions for Preparation and Decalcification 
Decalcifying Agents in Use 
Preparation of Disks and Sections 
General Procedure 
Preparation of Undecalcified Bone 
Fragments and Hand Cut Sections 
Ground Disks 

Preparation of Decalcified Bone 

Further Treatment of Disks and Sections of Bone 

Demonstration of the Structures in the Ground Substance of Bone 
Fibrils 

Sharpey’s Fibers 
Elastic Fibers 
Cement Lines 
Calcium 

Cellular Structures of Bone 
Bone Cells 
Bone Cell Processes 
Lacunae and Canaliculi 
Finer Cytologic Details 
General Architecture of Bone 
The Epiphyseal Region of Bone 
Endochondral Ossification 
Preparatory Ossification Zones and Osteoid Tissue 

Many methods have been developed for the study of bone because 
the various details of structure cannot be demonstrated by any single 
method. A survey of the methods may be found in Schaffer’s 1 
article in the Encylopedia of Histological Technique and in Schmorl’s.- 

* Submitted for publication, Dec. 10, 1928. 

* From the Laboratory Division of the Hospital for Joint Diseases. 

1. Schaffer, J., in Krause: Enzyklopaedie der mikroskopische Technik, Berlin 
and Wien., Urban and Sclnvarzenberg, 1926, vol. 2, p. 1148. 

2. Schmorl : Die Pathologisch-Histologiscben Untersuchungsmethoden ed 12 
Leipsic, F. C. W. Vogel, 1922. 
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Mallory and Wright’s 3 and Lee’s 4 textbooks. In Schaffer’s article, 
practically every method described to the year 1926 is covered. Many 
of the methods are critically surveyed and his personal observations, 
after about thirty years’ work in the field, are given. 

The approach to the problem of technic in the study of bone becomes 
easier when one considers that there are two main structural elements in 
bone — fibrils and cells. The fact that the fibrils are resistant to injury 
while the cells are easily injured or destroyed, and the fact that most 
of the methods for the demonstration of the fibrillar structure will not 
demonstrate the cells and their processes, show the necessity of 
approaching the study of bone with these facts in mind. Further, it is 
important, in selecting the methods for the study of bone, to differen- 
tiate between methods for an examination for diagnosis and those for 
a demonstration of structure. 

The greater number of procedures for the study of bone deal with 
its preparation for normal histologic study. Formerly, such studies 
were made mostly on ground disks, the preparation of which the older 
histologists developed to a high degree of technical perfection. Sections 
are, of course, now used almost exclusively and, as I shall point out later, 
the sections demonstrate practically everything that ground disks do. 
To review the entire literature of methods for bone is unnecessary, but 
I shall discuss some of the more important problems in the preparation 
of bone for study and give some useful directions for staining. 

DECALCI l'l CATION 

In order to make sections of bone, it must be decalcified, and this is 
the foremost difficulty in preparing bone for study by staining. Noth- 
ing new has been added to the principles of decalcification for fifty 
years. No decalcifying fluid has been compounded that will decalcify 
hard bone without either injuring its nuclear structure or damaging its 
fibrils. Many weak organic and strong inorganic acids have been tried, 
with the result that, for the most part, only a few decalcifying fluids 
are used, though these are in many respects unsatisfactory. Animal 
bones seem to withstand decalcification better than human bones; this 
may be due to the difference in the compactness of the bone. In gen- 
eral, it may be said that mineral acids possess the greatest decalcifying 
power, but are most injurious to the nuclei, while the organic acids pro- 
duce the greatest swelling of the fibrils but less injury of the nuclei, 
if the exposure to the acid is not too prolonged. 

3. Mallory and Wright: Pathological Technique, ed. 8, Philadelphia, W. B. 
Saunders Company, 1924. 

4. Lee: Vade-Mecum, ed. 8, Philadelphia, P. Blakiston's Son & Company. 
1924. 
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Rixation of Bones That Are to Be Decalcified.- — As a rule, only 
well fixed material should be decalcified. Fixation in strong alcohol, 
mercuric chloride, saturated aqueous picric acid, Zenker’s solution and 
Flemming’s solution does not prevent the swelling of the collagenous 
fibers, but formaldehyde does prevent it. For studying adult bone, the 
most satisfactory fixative is a 10 per cent neutral aqueous solution of 
solution of formaldehyde ; even for embryonal bone, it is frequently 
necessary to use formaldehyde when certain staining methods are to be 
carried out. 

The greatest number of the fixing solutions are weak acids or acid 
mixtures. They are therefore capable of acting on embryonal or poorly 
calcified bone as fixing and decalcifying solutions simultaneously. How- 
ever, such solutions are useful only for small pieces of tissue. Zenker’s 
or other acetic acid mixtures are of practical value for use with slightly 
calcified tissue. 

Dccalcification After Embedding in Celloidin. — Small, delicate tis- 
sues in which relationships must be preserved, as that in the internal 
ear, the cranium of small animals or zoologic objects, may be embedded 
in celloidin before decalcification. When the celloidin blocks are of 
proper consistency and air free, they are placed in water until they sink, 
and then they may be decalcified in aqueous acid mixtures, care being 
taken to secure quick decalcification by allowing free contact between 
block and acid. After the decalcification, the celloidin blocks are placed 
in 5 per cent lithium or sodium sulphate for twenty-four hours. They 
are then washed in running water for the same length of time. The 
blocks are transferred at length into alcohol, the strength of which is 
increased to 85 per cent. During this treatment, the celloidin does not 
lose any of its consistency or transparency. 

Decalcification of Dry , Macerated Bone. — Dry, macerated bone 
should be placed in water or in a 0.5 per cent solution of sodium chloride 
for several hours before decalcification. 

General Directions for Preparation and Dccalcification. — Tissues to 
be decalcified should be cut into thin blocks, preferably under 2 mm. 
in thickness. This may be done with a fine jeweler’s saw or, if the bone 
is soft, with a sharp knife or razor. If the latter is used bone dust does 
not enter between the trabeculae. 

In addition to the right choice of a decalcifying fluid, it is of value 
in decalcification to use large amounts of the decalcifying agent, to 
agitate the fluid frequently, to decalcify at 37 C., to change the fluid 
frequently, to test the specimen .and remove it as soon as decalcification 
is achieved and completely to remove all traces of the decalcifying agent 
before further treatment of the tissue. The progress of decalcification 

should be tested with a needle rather than with a nail or by bending the 
tissue. ' b 
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Complete critical discussions of decalcifying mediums and conclu- 
sions are given by Busch/' Haug/ Schaffer/ Ziegler 5 6 7 8 and Lee. 4 

In the laboratory of the Hospital for Joint Diseases, New York, 
my associates and I have been constantly confronted with the problem 
of finding the proper decalcifying fluid to he used under given circum- 
stances, for the fluid that should he used varies with the purpose of 
the examination and the character of the tissue to he examined. I shall 
describe in detail the use of the more important decalcifying fluids, and 
point out the pitfalls encountered in their use. The less important 
decalcifying fluids will he summarized. 

Decalcifying Agents in Use. — Mueller’s Fluid : This fluid is excel- 
lent for decalcifying fetal hones, if they are not too large. Mueller’s 
solution has also been found useful for decalcifying spongy human 
hone (small pieces up to 2 cm. with thin cortex), hones of guinea-pig 
and rat, and pathologic human hone from osteomyelitis and tuberculosis. 
Large pieces of cortical hone or other compact hone could not he cut 
after the use of Mueller’s solution. The sodium sulphate in Mueller’s 
original solution is superfluous ; a 2.5 to 5 per cent aqueous solution of 
potassium bichromate acts just as well. Decalcification may be hastened 
by using large amounts of the fluid, by keeping the tissues in an incu- 
bator at 37 C., by changing the decalcifying fluid at least twice a week 
and by stirring the solution daily. Mueller’s is supposed _to act as a 
fixative at the same time, but Haug denies that it does. It is advisable 
to fix bone tissues in formaldehyde before decalcifying them in 
Mueller’s solution. After decalcification, the bones must be washed in 
running water for at least twenty-four hours. 

The great disadvantage is that it takes weeks to decalcify spongy 
bone. During the long process of decalcification with Mueller’s solution, 
there is a progressive hardening of the tissue, but I have found this action 
of the bichromate to be an advantage rather than a disadvantage when 
the bone was not too compact originally, for the bone is more easily cut 
after being embedded in paraffin. The nuclei of the cells may be injured 
if the tissue remains in Mueller’s solution for too long a time, becom- 
ing pyknotic; but this is not a serious handicap, except when the finer 
nuclear structure of the bone cells is being studied. The distinction 
between dead and living bone remains, for in dead bone there is little, 
if any, nuclear staining. The fibrillar staining may be interfered with 
owing to the prolonged action of the potassium bichromate. The use of 

5. Busch: Arch. f. mikr. Anat. 14:480, 1877. 

6. Haug: Ztschr. f. wissensch. Mikr. 8:1, 1891. 

7. Schaffer, J. : Ztschr. f. wissensch. Mikr. 19:359, 1902. 

8. Ziegler, P. : Festschr. zum siebenzigsten Geburtstag von Carl v. Kupffer, 
Jena, 1899. 
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Mueller’s solution for decalcifying was developed by Pommer, who 
found it particularly useful for differentiating osteoid tissue from real 
bone. 

The slow action of Mueller’s fluid may be improved by combining it 
with nitric acid 0.5 to 1 per cent. Schmorl 2 recommended 3 per cent 
nitric acid. However, unless the bone is compact, nitric acid should not 
be resorted to. For giving a generally stained picture of bone for 
diagnostic purposes it has proved to be the best decalcifying fluid in 
my experience. 

Nitric Acid : Nitric acid is effective for large pieces of bone and it 
is conceded to be the best decalcifying agent among the strong acids. 
It cannot be used for the study of fibrils examined by the polarizing 
microscope. It causes little swelling of the tissue when used in a 5 per 
cent solution. In other solutions, the degree of swelling of the tissue 
that it will cause depends on the concentration of the acid. Busch 
observed that prolonged treatment in a dilute acid was more injurious 
to the tissue than a short stay in a strong acid. Nitric acid has been 
used in watery solution in strengths of from 1 to 10 per cent. Many 
have recommended its use with substances that prevent swelling, such as 
chromic acid, mercuric chloride and phloroglucin. Schaffer is of the 
opinion that the addition of such substances to the watery- solution of 
nitric acid is not only unnecessary but to a great degree injurious to 
the tissues. Recently, Kiister, Schmorl, Preiswerk and others have also 
discarded the use of such substances. There is experimental proof that 
a solution of 5 per cent nitric acid made up in 95 per cent alcohol is 
only one-fifth as effective as the 5 per cent aqueous solution. Further- 
more, nitric acid dissolved in diluted alcohol shrinks and thickens the 
collagenous fibers. 

As for decalcification with nitric acid, it needs only the 5 per cent 
watery nitric acid followed by the essential treatment in 5 per cent 
lithium or sodium sulphate for twenty-four hours, during which the 
fluid is changed until it gives a neutral reaction with litmus, and washing 
for from twenty-four to forty-eight hours in running water. The use 
of much stronger solutions hastens decalcification only slightly and may 
injure the tissues severely. The tissues should be well fixed and should 
be placed in the acid immediately after the fixative has been washed 
out by water. Agitation of the tissue while in the decalcifying fluid 
reduces the time necessary for its decalcification. Decalcification is 
much hastened if the container is placed in a mechanical shaking 
machine. If the tissue is not agitated, its surface becomes coated with 
bubbles of gas which impede the action of the acid. If the pieces are 

laige or compact, the acid should be changed several times, particularly 
in the beginning. 
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Some maintain that human bones may remain in nitric acid for 
four days without suffering serious injury. However, the tissues must 
remain in the acid only as long as is necessary for their complete decal- 
cification ; for, in my own experience, the stainability of the nuclei is 
greatly impaired if the tissues remain in the acid for one day. While 
nitric acid is recommended, when a strong acid must be used for tissues 
to be subsequently stained, nevertheless, I cannot endorse it as whole- 
heartedly as Schaffer and Mallory do for human bones. 

If the nitric acid destroys the nuclei, it is then often impossible to 
differentiate between living and dead bone. 

Hydrochloric Acid : Hydrochloric acid quickly and effectively 
decalcifies large pieces of bone, but it destroys the nuclei. Therefore, it 
can be recommended only for the demonstration of fibrillar structures 
of bone; for this it is unexcelled. In dilute solutions, hydrochloric acid 
causes more swelling than in concentrated solutions and, to prevent 
swelling of the tissues, it, too, has been used in combination with many 
substances such as chromic acid, phloroglucin and alcohol. 

The method originated bv von Elmer !l in 1874 gives excellent results 
in tile preservation of the fibrils and lamellar structures. Romeis ]0 and 
Petersen 11 recently corroborated the value of this fluid for such studies. 
Large amounts of the fluid should be used, and it should be changed 
frequently. Petersen used concentrated hydrochloric acid made up as 
a 5 per cent solution in 10 per cent sodium chloride. After decalcifica- 
tion, the bone is placed in a 10 per cent solution of sodium chloride, 
to which small amounts of an alkali, such as lithium carbonate, are 
added until the solution is neutral. The tissue remains in the neutralized 
solution of sodium chloride for forty-eight hours, after which the bone 
is washed in running water for twenty-four hours and dehydrated in 
the usual way. Before decalcification, good fixation is necessary and 
fixation in a 10 per cent neutral solution of •solution of formaldehyde 
or 95 per cent alcohol is the most desirable. This is the method used 
when the fibrillar structure is to be studied by polarized light. 

Less Important Decalcifying Fluids . — Formic Acid : This produces 
the greatest swelling of the collagenous tissues, and may he used for 
decalcification of bone only after the bone has been fixed in formal- 
dehyde. The addition of chromic acid or gold chloride moderates the 
swelling. Schaffer, using formic acid, specific gravity 1.2, was able to 
decalcify a section of human tooth from 1 to 1.5 mm. thick in twenty- 
four hours. The tissue should be transferred directly into strong alcohol 
after decalcification. 


9. Von Ebner: Sitzungsb. d. k. Akad. d. Wissenscb. 71-72:49, 1875. 

10. Romeis: Naturwissenschaften 10:733, 1922. 

11. Petersen: Methoden zum Studium der Knochens, Ztschr. f. wissenscb. 
Mikr. 43:355, 1926. 
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Chromic Acid and Chromic Acid Mixtures: Pure chromic acid 
has a slight decalcifying action. It is used best in a 1 per cent solution 
for tissue containing little calcium. Its greatest usefulness is in being 
added to other acids to prevent swelling, as for instance when it is 
used as 0.5 per cent chromic acid in 1 to 2 per cent nitric acid. 1 - For 
delicate objects, the following is recommended : 1 per cent osmic acid 
10 cc., 1 per cent chromic acid 25 cc. and water 65 cc. After decalcifica- 
tion, the tissues are placed in 70 per cent alcohol in the dark. 

Acetic Acid : According to Schaffer, 7 acetic acid causes much swell- 
ing of the tissues when used alone. A mixture of equal parts of satu- 
rated aqueous solution of sodium chloride (about 30 per cent) and 
concentrated acetic acid (50 per cent) decalcifies slowly but prevents 
swelling and shrinking. If the acetic acid is combined with osmic acid 
or gold chloride, or if the tissues have first been fixed in formaldehyde, 
the swelling is also lessened. In combination with bichromate, it is 
used as Zenker’s fluid by some for decalcification of small pieces of 
bone. 

Lactic Acid : Though Hang c and Ziegler s reported lactic acid 
satisfactory when used in 10 per cent solution, Busch and Schaffer found 
that it caused marked swelling of the tissues. 

Phosphoric Acid : Phosphoric acid was also used in 10 and 1 5 per 
cent solutions and found, on the whole, unsatisfactory. 

Citric Acid : Citric acid acts like phosphoric acid, but injures the 
cells. 

Picric Acid : In saturated watery solutions, picric acid is good for 
use in the preparation of small fragments of bone, and has been used in 
combination with 3 to 5 per cent nitric acid for larger bones. 

Sulphuric Acid: In 5 per cent aqueous solution, sulphuric acid is 
a good decalcifying agent for large pieces of bone, but it causes swelling 
of the tissues. The swelling recedes after the washing. It does not 
offer any advantage over nitric acid and it causes precipitates to form 
in the tissues, which, however, may be washed out with water. 

Trichloracetic Acid: In 5 per cent aqueous solution, trichloracetic 
acid acts quickly, causes much swelling and necessitates treating the 
bone with alcohol directly after the decalcification. It does not have 
any special advantages. 

Sodium Citrate : Recently, a 20 per cent solution of sodium citrate 
in a 10 per cent solution of solution of formaldehyde was recommended 
as a rapid and satisfactory decalcifying agent. I found that with bones 
of normal rats it acted more slowly than Mueller’s fluid. 13 

12. Ranvier : Traite technique d’histologie, Paris, F. Savy, 1889. Gebhardt ■ 
Arch. f. Entwcklngsmechn. d. Organ. 10:137, 1900. 

13. Shelling, D. H., and Halperson, May B.: A Rapid Method for Decalcifica- 
tion. Arch. Path. 5:835 (May) 1928. : 
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THE PREPARATION OF DISKS AND SECTIONS 

General Procedure . — Bone may be prepared for histologic examina- 
tion by being decalcified or it may be studied without decalcification. 
In the latter case, ground disks are made of fresh (fixed or unfixed) 
or macerated bone, or tin}' fragments are scraped from the bone with a 
scalpel and studied. The disks or fragments may be examined unstained 
with the polarizing microscope, or stained or unstained with the ordi- 
nary microscope. The decalcified bone may be cut with a freezing 
microtome or may be embedded either in cclloidin or in paraffin. Paraffin 
and celloidin sections are stained, and frozen sections are examined 
either stained or unstained. This is the general procedure for decalci- 
fied bone. 

As to the superiority of the celloidin over the paraffin preparations 
in the study of bone there is doubt. I have used both and prefer paraffin 
preparations for all but extremely . large sections. If Florida cedar 
wood oil is used for clearing the tissues instead of xylene, which makes 
the tissues brittle, and 'if the tissues are not permitted to remain for 
more than three hours in the paraffin oven, good sections will be 
obtained, provided a sharp knife is used. After decalcification, bone 
may be handled in the same way as any other tissue, except that care 
must be taken lest stained sections of bone that have been cleared with 
xylene, which renders them brittle, do not fall off the side. 

The Preparation of Undccalcificd Bone . — Fragments and Plane! Cut 
Sections : Tiny fragments of normal or pathologic bone from which the 
soft tissues have been scraped with a scalpel may be examined directly 
under the microscope by placing them in a solution of sodium chloride. 
Glycerin should not be used. 

The spongy bone of younger animals, as, for instance, the condyles 
of the femur of the young rabbit, may be easily cut with a sharp knife, 
and preparations may be obtained which may be examined directly 
under the higher power magnifications with or without staining. 

Ground Disks: For the preparation of large cross sections or 
longitudinal sections of bone without decalcification, the grinding 
methods must be used. There are many methods of preparation, the 
disks being prepared with files, grindstones or grinding powders. On 
the whole, the powders are considered unsatisfactory. The choice 
between grindstones, files and powders is one of individual preference. 
The file method, while possibly a little more difficult, is conceded to 
give the best disks. 

If disks are to be prepared from dry bones without soft parts, the 
bones must be carefully macerated and completely defatted. Disks may 
also be prepared from fixed or from fresh bone. Exact directions for 
the maceration of the bone are given by Ranvier . 12 The bone, which 
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should be fairly fresh, is separated from all its soft parts, the marrow 
cavity is opened, but the bone is not permitted to dry. The bones aie 
then placed in water and kept in a warm place for several weeks or 
months. They are then brushed under a forceful stream of water and 
placed in the air to dry, but not in the direct sunlight. They must 
become completely white. If they show yellowish transparent areas, it 
indicates that they still contain fat and they must be defatted by treat- 
ment with benzene, toluene or xylene at 37 C. The disks may now be 
ground. 

Gebhardt, 12 who is acknowledged to be highly competent with the 
disk method, gave the following directions : After the bone is macerated, 
it is placed in a vise and cut with a fine hand saw, the section being 
thick enough so that it does not bend. One surface of the section is 
ground with a file until it is even and the filings are removed with a 
stiff brush. The bone is then smoothed and polished by rubbing on 
frosted glass. Some thick, warm Canada balsam is placed on a glass 
slide, and the piece of bone with the ground surface downward is 
pressed with the fingers against the slide until the balsam hardens, 
care being taken that the balsam does not become brittle. Then the 
other surface of the bone is ground with files of increasing fineness 
until the finishing point is reached, at which the disk is transparent. 
Gebhardt frequently obtained sections that were less than 30 microns in 
thickness. The filings are removed by a stiff brush. Then this side of 
the bone is polished on a plate of frosted glass. The surface is then 
covered with warm balsam and mounted under a coverslip. Gebhardt 
usually prepared small disks, rarely over 2 or 3 cm. in the largest 
dimension. 

For fine objects that might he injured in the grinding or polishing, 
or when preparations of bone and its soft parts are wanted, the bone 
should he embedded entirely in Canada balsam. Sections are then cut 
with the saw and ground. In Reinicke’s 14 method, thick Canada balsam 
is warmed in an iron vessel, and the tissue is placed in it. Together 
they are Warmed carefully and slowly. If the heating is too fast, the 
Canada balsam becomes brittle and the preparation will be unsatisfac- 
tory. The balsam is tested from time to time with a needle; if the 
balsam remaining on the needle hardens quickly and does not become 
indented by the finger-nail, then it is thick enough. The bone is removed, 
the balsam is permitted to dry and the bone is cut into sections with a 
saw. One surface is smoothed and the disk is glued with balsam to a 
dean, warm slide and ground. Care must be taken that air bubbles do 
not exist between the block and the tissue. The grinding and polishing 
are done as described. ‘ b 


14. Remicke: Beitr. z. neueren Mikr., 1860, vol. 2, p. 57. 
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The preparation of moist disks of fresh bone or bone fixed in 
alcohol was first recommended by Volkmann 15 and also used by 
Matschinsky 10 and Gebhardt. 12 These disks are prepared in the same 
way as those of macerated bone. The advantage of using fresh or fixed 
bone is that the bone may be stained after the disks are prepared. 
Volkmann preferred making disks of fixed or fresh bone because he 
felt that he could demonstrate certain pathologic changes of the bone 
ground substance, as for instance granular cloudiness, molecular dis- 
integration and the appearance of calcium granules, which, according to 
him, are shown only by this method. 

Preparation of Decalcified Bone . — Decalcified bone may be embedded 
in celloidin or paraffin and studied in stained sections, as stated. It 
may also be cut on the freezing microtome, and the frozen sections may 
be examined either stained or unstained. Unstained frozen sections are, 
in practically every way, as good or better than ground disks, and they 
may be substituted for ground disks, except when the calcium of the 
ground substance is the object of the investigation. Petersen recently 
emphasized the usefulness of this procedure. My own experience 
justifies considerable enthusiasm. I have examined frozen sections 
under the polarizing microscope and have obtained pictures in every 
way as good as those presented in Gebhardt’s article. I have seen 
disks that were distinctly inferior to frozen sections, although they were 
prepared at much greater effort. The simplicity of the preparation of 
frozen sections in itself is a distinct advantage. The best frozen sections 
are obtained from cortical bone, sections of spongy bone sometimes 
falling apart. 

To secure good frozen sections of spongy bone, the trabeculae must 
be supported by some solid medium. Pieces .of spongy bone are infil- 
trated with a 12.5 per cent aqueous solution of gelatin for four hours 
or longer in the incubator at 37 C. and then for an equal period in a 
25 per cent solution. The entire container is then removed from the 
incubator. The gelatin is allowed to harden, and is then covered with 
10 per cent solution of solution of formaldehyde. Before being frozen, 
the block must be trimmed and washed in running water for about an 
hour. Gelatin blocks must be over-frozen and then allowed to warm 
up a bit before cutting, as the inside is hard to freeze. Good sections 
are obtainable. I do not know of any way to remove the gelatin without 
spoiling the section. However, the gelatin does not interfere with 
examination of the sections under polarized light or of the stained 
sections. 


15. A^olkmann: Arch. f. klin. Chir. 4:437, 1863. 

16. Matschinsky: Arch. f. mikr. Anat. 39:151. 1892. 
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the further treatment of disks and sections 

OF BONE 

When disks or sections of bone are prepared, one is ready to study 
the structure of hone. One can study ( 1 ) the ground substance, which 
includes the fibrils, cement lines, Sharpey’s fibers, elastic fibers and the 
inorganic salts ; f2) cellular elements, which include the osteoblasts 
and the bone cells with their processes; (3) the architecture of the 
bone; (4) the growth or epiphyseal regions; (5) the zones of prepara- 
tory ossification of normal bone and the so-called osteoid tissue of patho- 
logic bone. 

Demonstration of Structures in the Ground Substance of Bone . — 
The fibrils of bone may be shown in ground disks, frozen sections 
or stained sections. The first and still classic studies on the fibrillar 
structure of bone were done by von Ebner in 1874.° Gebhardt, 17 in 
studying the fibrillar structure of bone, used only disks, prepared, for 
the most part, from fresh bone by the method described. Tde pointed 
out that von Elmer’s fluid, if the bone is to be decalcified, is the best 
solution to use, for it avoids injury of the fibrils and permits examina- 
tion of the bone with the polarizing microscope. Bone that has been treated 
with phenol or phenol derivatives cannot be used for polarizing work, 
because the phenol changes the refractive index of the collagenous fibers. 
For the study of fibrils, Gebhardt mounted his disks in balsam and 
examined them with the polarizing microscope. 

Weidenreich ls studied the fibrillar and lamellar structure of bone 
using a modification of the Matschinsky silver method on disks of 
macerated bone. The disks prepared from macerated bone are washed 
in distilled water, and then placed in a 1 per cent solution of silver 
nitrate, in which they remain for twenty-four hours in the dark. After 
being washed with distilled water, they are placed in 10 per cent solu- 
tion of solution of formaldehyde for olie hour at 50 C. The disks stain 
dark brown. After the washing in water, it is necessary to grind the 
bases of the disk on a file or slate stone until the surface precipitate is 
removed. The disks are washed in water and then placed for about six 
hours in a 5 per cent solution of sodium thiosulphate and then for twelve 
hours in running water. Then they are dehydrated in alcohol, and 
embedded in Canada balsam. I impregnated the piece of bone first, then 
attached it to a slide and ground it down with a file and embedded the 
disk in balsam. To demonstrate the fibrillar structure better, instead 
of placing the disks for one hour in 10 per cent solution of solution of 
formaldehyde at aO C., Weidenreich placed the disks in the same solu- 

17. Gebhardt: Arch. f. Entwcklngsmcclin. d. Organ. 20:199, 1905-1906 

US. Weidenreich : ICnochenstudien : 1. Tiel, Ztsehr. f. d. ges. Anat abstr 1 
Ztschr. f, Anat. u. Entwcklngsgesch. 69:382, 1923. ’ ’ 
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tion for twenty-four hours at room temperature and then treated the 
disks in exactly the same way. 

Weidenreich said that many times he got excellent results by these 
methods but that the results were not uniform. He then made use of 
the Weigert fibrin method, which he found satisfactory. 

Weidenreich 18 modified Weigert’s fibrin method in regard to dif- 
ferentiation and used this method successfully to demonstrate the fibril- 
lar structure of bone and the cement lines. Five per cent nitric acid was 
used for decalcification and the tissues were embedded in paraffin. The 
method used is the same as that given in Mallory and W right's 3 book 
on pathologic technic, eighth edition, page 191 up to step 7. or in 
SchmoiTs 2 book, editions 12 and 13, to step 5, .on page 146. The only 
modification is in the differentiation, which he carried out as follows: 
After the sections have been washed in water and blotted, they are 
differentiated in a mixture of three parts xylene to one part aniline oil, 
then two parts xylene to one part aniline oil. then one part xylene to 
one part aniline oil. The aniline oil must be of a high grade. As dif- 
ferentiation progresses, stain is extracted more slowly, and it is neces- 
sary to leave the sections in the differentiating fluid longer. Continued 
control with the microscope is necessary. Differentiation must be car- 
ried on until a stain is not given off, and fibers appear sharply in the 
ground substance, which is almost completely decolorized. The sec- 
tions must then he well cleared in xylene and mounted in balsam. If 
the nuclei are to be stained, it must be done before the fibrils are 
stained. After trying various carmine solutions. I found that staining 
with lithium carmine for about five minutes and differentiating with 
acid alcohol gives a clear red nuclear stain, which stands out nicely in 
contrast to the blue fibril stain. I have used this method on embryonal 
and adult lamellar bone. The results, despite every care in differen- 
tiation, are not uniformly good. Coarse-fibered embryonal bone gives 
better results than adult lamellar hone. 

This method is supposed not to be applicable after fixation or mor- 
danting of tissue in fluids containing chrome salts. The best fixative is 
supposed to be alcohol. After the treatment with chrome salts, the sec- 
tions should be treated before staining for from one-half to one hour 
with a 0.33 per cent solution of potassium permanganate, then washed 
in water and treated with 5 per cent oxalic acid for from two to three 
hours. After being thoroughly washed, they may be stained. After 
Zenker fixation, such preliminary treatment has been found unnecessary. 
Excellent results have been obtained using Weigert’s original method 
with or without the modification, by controlling the degree of differ- 
entiation under the microscope. 
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Studnicka 10 used Bielschowsky’s method for bone fibrils, fixing the 
bone in formaldehyde and decalcifying it in nitric acid. Directions foi 
the subsequent treatment may be found in any standard textbook. Using 
this method, I have obtained some strikingly beautiful preparations, 
especially of the cement lines and general architecture of cortical bone. 
However, the results were not by any means uniform. The chances of 
success are greatest when thin frozen sections are used. 

The fibrils were studied by Petersen 11 in frozen sections of bone 
examined with the polarizing microscope. I have found this to be the 
simplest method of demonstrating fibrils. The bone is fixed in 
formaldehyde solution and decalcified in von Ebner's fluid as described 
under the head of decalcification. Then pieces are cut on the freezing 
microtome, the sections being from 40 to 50 microns in thickness. 
Thicker sections give better pictures of the perforating canals and the 
architecture of the substantia spongiosa. These sections are studied 
unstained. Unstained preparations for the polarizing microscope give 
the best pictures by Petersen’s method when mounted in watery solu- 
tions. They are mounted in a medium such as 5 per cent chloral hydrate, 
10 per cent sodium chloride with 5 per cent chloral hydrate, or a mix- 
ture of 10 per cent sodium chloride and 10 per cent calcium chloride 
with 5 per cent chloral hydrate. The sections must be fat-free. If fat 
is present, rapid transference from water through alcohol to xylene and 
through alcohol back into water removes it completely. Wrinkles must 
not be considered, because in water the tissue becomes smooth. Rem- 
nants of periosteum must be carefully removed with a soft brush and all 
smudges cleaned away from the glassware, for these things interfere 
with the examination under the polarizing microscope. Air bubbles 
must be carefully avoided, for they attach themselves to the section. 
Finally, the cover glasses must be sealed with wax colophonium cement, 
more wax than colophonium, so that it is viscid and not brittle. The 
wax colophonium cement is prepared as follows : 500 Gm. of 

colophonium is melted over a low flame, and 125 Gm. of yellow bee’s 
wax, 200 Gm. of yellow ochre and from 3 to 5 Gm. of linseed oil are 
added, the mixture being all the while stirred well. The mixture is just 
allowed to come to a boil and is then removed from the flame. It mav 
be poured into paper molds of convenient size and allowed to harden. 
Before use for sealing, it is melted slowly. Large slides and cover 
glasses that extend beyond the section are indispensable. The prepara- 
tions last long, but it is necessary that the cement be in good condition. 

To demonstrate the bone fibrils under the polarizing microscope, the 
sections may be treated with phosphotungstic acid, which does not 
greatly change the double refraction. The sections may be enclosed 


19. Studnicka: Ztsclir. t. wissensch. Mikr. 23:414, 1906. 
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directly in 5 per cent phosphotungstic acid, or may be left in this solu- 
tion for from twelve to twenty-four hours and then enclosed in a 
solution of chloral hydrate. I have found that this treatment is not 
essential. 

Sharpey's Fibers : Formerly. Sharpey’s fibers were demonstrated 
by isolation or in disks, but more recently they have been demonstrated 
in sections. It is important to use the proper material, for while 
Sharpey’s fibers may be demonstrated rather consistently in the fiber 
bone of the primary fetal skeleton they are rarely seen in adult cortical 
bone, and then only in the ground lamellae. There are numerous 
methods given in SchmoiTs textbook and in Schaffer’s review, including 
chemical processes, and staining and impregnation methods. Most of 
them are not consistently successful, and it seems that with the proper 
material Weidenreich’s modification of Weigert’s fibrin stain is the best. 

Elastic Fibers : The methods for staining sections of bone for the 
study of elastic fibers are the same as for staining soft tissue, and 
again Weigert’s fibrin stain can be recommended. Von Elmer advises the 
use of fresh tissue only, if disks are used ; in macerated bone the 
elastic fibers may he dissolved. Chemical methods are employed, such 
as boiling a piece of hone for a short time in sodium hydroxide or boil- 
ing for a day in water. Koelliker boiled sections in acetic, oxalic or 
hydrochloric acid or else he removed the elastic fibers with cold potas- 
sium or sodium hydroxide. Elastic fibers are demonstrated best in the 
periosteum. 

Cement Lines : To demonstrate the cement lines, frozen sections 
of bone decalcified according to von Elmer’s method may be stained 
with Bielschowsky’s silver stain. These structures are shown best in 
cortical bone. 

Calcium: The calcium of the ground substance may be demon- 
strated in disks or sections either by staining methods or by chemical 
methods. For the microscopic demonstration of calcium in the ossi- 
fying skeleton. Schuscik 2(1 used embryonal bone fixed in alcohol, if the 
bones were to be embedded in celloidin, and in 10 per cent solution of 
solution of formaldehyde for fifteen minutes, if frozen sections were 
to be cut. She reported that all other fixatives and even water decalcify 
bone. 

The surest way of demonstrating that a tissue contains calcium 
without locating it in the section is through the formation of crystals of 
plaster of Paris. Undecalcified sections are (1) placed in 40 per cent 
alcohol, (2) then on a slide, and (3) a drop of 2.5 to 3 per cent sulphuric 
acid is placed on the edge of the section : crystals of plaster of Paris 
appear quickly. 


20. Schuscik: Ztsciir. f. wissensch. Mikr. 37:215, 1920. 
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In none of the methods of staining for calcium, with the exception 
of the method of von Kossa, in which silver nitrate is used, is there 
exclusion of the staining of the organic ground substance. Since all 
such methods stain calcium-free Muller preparations positively, only 
von Kossa’s method can be used without confusion. 

The silver method of von Kossa is as follows: (1) The bone is 
fixed in alcohol or for a very short time in formaldehyde, and then, is 
washed in alcohol; (2) frozen, paraffin or celloidin sections (as pre- 
ferred) are cut; (3) the sections are stained for from thirty to sixty min- 
utes, in sunlight, in a 1 to 5 per cent solution of silver nitrate ; (4) then 
they are washed in distilled water; (5) the excess silver salt is removed 
by placing the section in 5 per cent sodium hyposulphate ; (6) the sec- 
tions are washed in distilled water, and (7) counterstained with 
safranin, dehydrated and mounted in balsam. 

The sections show yellowish staining of the calcified areas, which 
soon become black. Von Kossa’s method stains both calcium carbonate 
and calcium phosphate and is not selective for the latter. Even when 
this method is negative for calcium, the plaster of Paris method with 
sulphuric acid may be positive. Stains for staining calcium phosphate 
selectively have not been found. 

The Cellular Structure of Bone . — The two kinds of cells with which 
one is concerned in the study of bone are the osteoblasts and the bone cells. 
T o demonstrate the osteoblasts or the bone cells without their processes 
in a gross way is a simple matter. In any fixed preparation, they may 
be stained with the usual dyes, provided that the decalcifying agent, if 
one has been used, has not destroyed them. All the strong inorganic 
acids are destructive of the cells and their nuclei but nitric acid is, per- 
haps, of them all, the least destructive. This must be kept in mind 
particularly when diagnosis is concerned, for on the stainability of the 
nucleus depends the decision as to whether the bone is living or dead. 
If one is interested in studying the cells of the bone, a strong acid 
should not be used. But decalcification for a long time in Mueller’s 
solution also injures the cells, so that it is evident that any minute 
cytologic studies on bone must be done on bone that is quickly decalci- 
fied or that does not need decalcification. 

Bone Cells: One of the oldest and simplest methods of study of 
bone cells uses fresh, thin bone plates that have been deprived of 
periosteum. These are stained in carmine and mounted in glycerin. 
The nuclei and the protoplasm of the bone cells stain but not the processes. 
Satisfactory pictures of bone cells are obtained when thin pieces of 
young embryonal bone are fixed in Zenker’s solution and sections of the 
undecalcified bone are stained with Delafield’s hematoxylin and Congo 
red or eosin. In such preparations, a few short protoplasmic processes 
may be demonstrated. Beautiful pictures are obtained when embryonal 
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or young infant bone is decalcified in Mueller’s solution and stained by 
Mallory’s eosin and methylene blue (metbylthionine chloride, U. S. P.) 
method. 

Bone Cell Processes : The problem becomes more difficult when, 
in addition to the cells, the processes are to be demonstrated. Bast 21 
fixed extremely thin plates of periosteum-covered mammalian bone in 
95. per cent alcohol, placed them in water and stained them from eight to 
twenty-four hours in a very weak aqueous solution of gentian violet. 
He dehydrated them as quickly as possible, placed the bone plates in 
benzene or xylene and then removed the periosteum completely. He 
mounted the bone plates in warm, thick, neutral balsam. With this 
method, the bone cells and their processes appear deeply stained; the 
older the bone, the clearer the staining. They are best seen under oil 
immersion. To prevent the stain from coming out, the absolute alcohol 
should be removed completely by several changes of benzene. I have 
found that Bast’s method' clearly demonstrates bone cells and their 
processes, but it is useful only when extremely thin plates of bone are 
obtainable ; for example, the skull and nasal bones of young or 
embryonal animals. I was unable to use this method on the long bones 
of either young or embryonal animals because thin sections covered with 
periosteum were not obtainable. 

Zachariades 22 demonstrated the processes of bone cells in the 
canaliculi in sections of freshly fixed fetal bone decalcified with acid 
and cut by hand or on the freezing microtome. According to his direc- 
tions, a section is placed on a slide and treated for a few seconds with 
1 per cent osmic acid for the fixation of the protoplasmic net. It is 
then washed and stained quickly in one drop of watery saturated solu- 
tion of saf ratlin. Then the section is covered with a few drops of 40 
per cent potassium hydroxide and is slightly warmed until it becomes 
flat. The excess of potassium hydroxide is removed, and the section 
is covered with glycerin water. If the treatment with potassium 
hydroxide has not been too severe, the lacunae and the canaliculi of the 
bone may be seen, and, in addition, protoplasmic processes may be seen 
entering the canaliculi. Few processes are seen as compared with the 
number of canaliculi. 

The best waj 7 to demonstrate the protoplasmic processes of the bone 
cells is as follows. 23 A well polished disk of fresh bone is made. 
The disk is stained for twenty-four hours in aqueous quinolin blue solu- 
tion (a few drops of the alcoholic solution in 10 cc. of distilled water). 
The precipitate is removed with a brush before mounting. The pro- 
toplasmic processes are seen in the canaliculi, and they stain reel. These 

21. Bast: Am. J. Anat. 19:139 and 321, 1921. 

22. Zacliariades : Ztschr. f. wissenscli. Mikr. 10:447, 1893. 

23. Zachariades: Compt. rend. Soc. de biol. 1:207, 1889. 
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processes are so delicate in lamellar bone that theie may be some diffi- 
culty in seeing them. In fiber bone, they are easily demonstrable. 

The demonstration of the bone cells and their processes in paraffin 
or celloidin sections by the gold impregnation and chrome silver method 
of Golgi 24 has been suggested, but these methods are, on the whole, not 
reliable, as pointed out by Schmorl. 

Lacunae and Calaliculi : While the bone cells and their processes 
are difficult to demonstrate, the lacunae and the canaliculi in which they 
are enclosed in the ground substance are easily demonstrable. The 
walls of the lacunae are seen in ordinary sections stained with hema- 
toxylin and eosin. The lacunae and the anastomosing canaliculi have 
always been demonstrated in unstained dried disks mounted in balsam 
or unmounted. I have been demonstrating the lacunae and canaliculi in 
frozen sections of acid decalcified bone by thoroughly drying the frozen 
sections, which should be rather thick, on smooth filter paper and mount- 
ing rapidly in glycerin or balsam. I prefer the glycerin. The lacunae 
and the thick network of anastomosing canaliculi stand out black and 
distinct on a transparent colorless background. While the results are as 
good as any of the results obtained by any method pictured in the litera- 
ture, they are only temporary, rarely lasting for more than four or five 
days. The reason for this is that the method depends on the presence 
of air in the lacunae and canaliculi, but after a few days the air that 
was present in the dried section is replaced by the mounting medium, 
whether it is balsam or glycerin. I have not seen this method men- 
tioned anywhere in the literature. It is simple and effective. 

Finer Cytologic Details : In addition, several other details have 
been studied particularly in the osteoblasts of embryonal bone. These 
are the mitochondria, the Golgi apparatus, the secretion spheres of the 
protoplasm and the basophilic nature of the protoplasm. 

For the demonstration of mitochondria in osteoblasts, Dubreuil 23 
fixed thin plates of perichondral and endochondral embryonal bone from 
near the epiphysis in a mixture of bichromate and formaldehyde solution 
for from two to three days, then for eight days in 3 per cent potassium 
bichromate. After being washed, the bone was embedded in celloidin, 
decalcified in 5 per cent nitric acid, as described under decalcification, 
and stained with ITeiclenhain’s iron hematoxylin. Deineka 20 also gave 
a good method. 

For the demonstration of the secretion spheres in the protoplasm of 
osteoblasts as described by Dubreuil, embryonal bone is fixed in Lenhos- 

24. Joseph: Arch. f. mikr. Anat. 6:182, 1870. Bonin: Bibliog. Anat. 4:207, 

1896. ’ 

25. Dubreuil: Ann. d’anat. micro. 15:53, 1913. 

26. Deineka: Anat. Anz. 46:97, 1914. 
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sek’s mercuric chloride acetic acid mixture 27 for from six to twelve 
hours, then in 3 per cent potassium bichromate for a few days, and 
paraffin or celloidin sections are stained in iron hematoxylin. 

For the demonstration of basophilic protoplasm of the osteoblasts, 
M. Askanazy 28 recommended staining sections of embryonal bone in 
concentrated watery solutions of Loeffler's methylene blue, or Unna's 
polychrome methylene blue. Differentiate in alcohol or aniline alcohol 
(1: 10). If the bone also is to be stained, the following procedure is 
recommended: (1) stain the bone for from five to ten minutes in 
methylene blue, (2) wash it in water and (3) place it for from two 
to five minutes in 95 per cent alcohol plus two parts of saturated alco- 
holic eosin solution. 

The General Architecture of Bone . — In studying the general struc- 
tures of lamellar bone, a piece of dense cortex of a tubular bone should 
be examined. Any of the methods given for fibrils serves also for this 
purpose. Frozen sections of hone decalcified by von Ebner’s method, 
and mounted in 5 per cent chloral hydrate, examined with an ordinary 
microscope, yield most satisfactory pictures when the light is cut down. 
Frozen sections that have been blotted dr}' may be examined under a 
coverslip without a mounting medium. A good stain for the general 
architecture of the bone is gallein. as described by Petersen. One 
tenth of a gram of powdered gallein is added to 100 cc. of boiling 5 
per cent aluminum chloride and boiled for fifteen minutes. It is made 
up to volume and filtered, and paraffin, celloidin or frozen sections are 
stained for from twelve to twenty-four hours or more in a solution of 
one part stain to ten parts water. In my own experience with the stain, 
the dilute solution of gallein prescribed by him gave poor results, but 
with a half strength solution informative pictures were obtained after 
staining for from twenty-four to forty-eight hours. This may be due 
to the difference between European and American gallein. After being 
stained, the sections are washed in water to remove the excess stain 
and covered with 95 per cent alcohol, the excess being allowed to run 
off on filter paper. They are either preserved in 96 per cent alcohol or 
further dehydrated in absolute alcohol and cleared in xylene and 
mounted in balsam. Before being cleared and mounted, the sections 
may be treated with a 5 per cent solution of phosphotungstic acid for 
twenty-four hours, which makes the fibrils stand out especially well. 

The Epiphyseal Region of Bone . — Endochondral Ossification: do 
demonstrate endochondral ossification, bone and cartilage must be dif- 

27. Lenhossek’s fixative is made up as follows : saturated aqueous solution of 
sublimate, 75 cc. ; glacial acetic acid, 5 cc.. and 50 per cent alcohol. 25 cc., with 
saturation of the mixture with picric acid. 

28. Askanazy: Zentralbl. f. path. Anat. 13:369, 1902. 
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ferentiated. Generally, I use a double stain that is basic for the cartilage 
and acid for the bone. The staining of cartilage depends on the treat- 
ment it has had. Mueller's fluid dissolves and extiacts the choucli oitin- 
sulphuric acid and the cartilage does not give the characteristic stain 
with the basic dyes, but with Mueller’s fluid it is possible to differentiate 
sharply the calcified from the uncalcified cartilage. 

According to Schaffer, 1 page 1191, Escher fixes his material in picric 
mercuric chloride, decalcifies in alcoholic hydrochloric acid, ti eats sec- 
tions with concentrated Delafield's hematoxylin for three minutes and 
then with alcoholic borax carmine for twenty-four hours. He then puts 
the sections in alcoholic orange G for a short time, clears them in 
carbolxylene and mounts them directly in balsam. The bone appears 
red, the cartilage blue. 

In studying embryonal bone, I stained tissue decalcified by Mueller’s 
method with Mallory’s eosin and methylene blue method : with this 
procedure the bone and osteoid tissue stain red and the cartilage matrix 
stains blue, the intensity varying directly with the amount of calcium in 
the ground substance. 

Preparatory Ossification Zones and Osteoid Tissue . — To demon- 
strate previously calcified areas in decalcified bone, Pommer recom- 
mended using Mueller’s fluid in the case of embryonal hones after the 
first half of embryonal life. In such bones, not completely decalcified 
with Mueller’s fluid, a clear difference is seen between the pale red 
osteoid substance and the intense red finished bone, when Delafield’s 
hematoxylin and eosin are used. 

The aniline dyes used by Pommer are more differential. His method 
is based on the belief that Mueller’s solution does not entirely remove 
the calcium from the bone ; it carries decalcification on to the stage in 
which bone can be cut. Pommer emphasized that decalcification with 
Mueller’s fluid should be stopped when the tissue may be cut with a 
razor with the resistance of hard wood. Because Mueller’s fluid does 
not decalcify completely, the bone containing calcium is supposed to be 
distinguishable from the bone that does not contain calcium (osteoid 
tissue) by special staining methods. When dilute ammonia carmine is 
used (see Schmorl 2 12th and 13th editions, pages 109 and 239) the 
osteoid and completely decalcified tissues stain yellow to red, while the 
bone containing calcium, when hematoxylin is used in combination with 
carmine, stains blue. The use of Mueller’s solution for distinguishing 
the so-called osteoid tissue from the bone containing calcium is best 
applicable in the case of pathologic bone such as that seen in osteoma- 
lacia, rickets and the fibrous osteodystrophias. 

Recently, Bock <jn described a hematoxylin method for distinguishing 
osteoid tissu e, useful for tissues decalcified in von Ebner’s fluid or nitric 

29. Bock: Ztschr. f. wissensch. Mikr. 40:318, 1923. 
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acid. Bone is placed for from one to four weeks in a solution of four 
parts 10 per cent solution of solution of formaldehyde and one part 
Mueller’s fluid. Decalcification in von Ebner’s solution or nitric acid 
is followed by neutralization and washing of the tissues in the usual 
manner. The author then preferred slow embedding in celloidin, though 
paraffin may he used. The method of staining as given by Bock is as 
follows: Sections are stained for from twelve to eighteen hours in 
Hansen’s hematoxylin, which must be prepared fresh each time. It is 
made of three solutions: (1) 1 Gm. of hematoxylin dissolved in 10 cc. 
of absolute alcohol, (2) 20 Gm. of potassium alum dissolved in 200 cc. 
of distilled water and (3) 1 Gm. of potassium permanganate dissolved 
in 16 cc. of distilled water. Solutions 1 and 2 are mixed and 3 cc. of 
solution 3 is added. The mixture is boiled for one minute. When cool 
it is filtei'ed and is then read}' for use. Strongly overstained sections 
are differentiated in a mixture of equal parts of pure glycerin and glacial 
acetic acid for from five to twenty minutes or longer, and then washed 
in running water for an hour. Sections are counterstained for five 
minutes in alcoholic eosin, four parts eosin to 1,000 cc. of 95 per cent 
alcohol. They are dehydrated, cleared and mounted in Canada balsam. 

By this method, the osteoid tissue stains red, while the bone contain- 
ing calcium stains a deep blue. This method is recent. Confirmations 
of its usefulness have not appeared in the literature. 

CONCLUSION 

The methods given are all tried procedures that have been found 
useful in studying bone from all angles. The choice of a method for 
the study of bone is conditioned by the purpose of the examination. 
The pathologist is most handicapped in the study of bone since the diag- 
nosis of a lesion in bone rests mainly on the cellular elements and these 
are the structures most injured by decalcifying agents. The pathologist 
frequently need not use compact bone to make a diagnosis so that he 
may not have to decalcify the tissue or may be able to use Mueller’s 
fluid. However, if decalcification is necessary, rapid treatment with 
nitric acid, though not entirely satisfactory, is the best procedure. 
Histologists, studying the structure of bone, are not confronted by this 
difficulty. 


CORRECTION 

In the article by Dr. Stacy R. Mettier, entitled, “The Structural Changes of 
the Liver in Pernicious Anemia : A Contrast Between Relapse and Remission,” 
in the August issue (Arch. Path. 8:213, 1929), the word “liyperatrophy,” in the 
first conclusion in the Summary on page 222 should read “hypertrophy.” 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths.— 
William T. Belfield, pioneer in genito-urinarv surgery and one of the first American 
students of bacteriology, lias died at the age of 73. Dr. Belfield delivered the 
Cartwright Lectures in New York in 1883, which were republished in book form 
under the title, On the Relation of Micro-Organisms to Disease. 

The American Society for the Control of Cancer, 25 West Forty-Third Street, 
New York, has announced that Robert B. Greenough, assistant professor of surgery, 
Harvard Medical School, has become the chairman of its board of directors, and 
that Clarence C. Little, director of the Jackson Memorial Laboratory, Mount 
Desert Island, Me., has been appointed its managing director. 

The Institute of Pathology (Howard T. Karsner, director) at Western Reserve: 
University, Cleveland, was dedicated with appropriate ceremonies on October 7. 
The dedicatory address was given by Henry R. Dean, professor of pathology in 
Cambridge University, England. 

A Central Bureau for the Study of Tumors in Philadelphia. — This bureau 
has been organized by Dr. Joseph P. McFarland, who acts as its director without 
pay. The bureau was established by the aid of Dr. George M. Dorrancc, who 
underwrites the expenses for the first year, and of Dr. Stanley P. Reinmann, who 
obtained the use of the former pathologic laboratory of the Lankenau Hospital 
for the use of the bureau. The bureau is a strictly independent enterprise which 
begins by undertaking (1) to collect microscopic specimens of all tumors treated 
in all the hospitals of Philadelphia and vicinity, together with full data regarding 
each; (2) to identify, classify and make this material available to all scholars 
desiring to use it for research or comparison ; (3) to follow up each case of 
malignant tumor until the death of the patient ; (4) to use the data and specimens 
for study and publication, and (5) to collect and maintain a library of books 
and pamphlets on tumors and an index to the literature. In addition, it is intended 
that the bureau shall concern itself with larger problems and with the collection 
of data that may throw a light on fundamental questions. 

Membership in the bureau is free to all pathologists, surgeons and roentgenol- 
ogists who deal with tumors, without other obligation than the contribution of 
such material and data as they may have which will be collected by messenger 
from the bureau. It is expected that the Philadelphia Health Council will under- 
take the follow-up of patients suffering from malignant tumors. 

The bureau is not in any sense a private laboratory in which tumors are 
diagnosed on application. It offers its benefits to its members without cost and 
will be conducted in the interest of science. 
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Experimental Pathology and Pathologic Physiology 

Influence of Experimental Hyperthyroidism ox Gestation. M. M. 
Kunde, J. Carlson and T. Proud, Am. J. Physiol. 88:747, 1929. 

In severe hyperthyroidism induced in cretin rabbits there was observed an 

apparent increase in the number of developing graafian follicles and primordial 

ova. In rabbits with severe induced hyperthyroidism, the processes of cstrus, 

ovulation, fertilization, migration and implantation took place, but the young were 

seldom born, resorption of the fetus taking place usually during the latter two 

thirds of preonanev. TT „ „ 

H. E. Eggers. 

Tiie Bi.ood Plasma of Normal and Pakatjiyroidectomized Albino Rats. 
W. R. Tweedy and S. B. Chandler, Am. J. Physiol. 88:754, 1929. 

In normal white rats, on a standard diet, the blood calcium varied between 

9.25 and 12.5 mg. per hundred cubic centimeters. This value was not altered by 

unilateral parathyroidectomy, but on removal of the second parathyroid there was 

a temporary drop below the low normal value. This abnormal level persisted 

for a few weeks only. The drop occurred suddenly in some cases, rather slowly 

in others. By the end of 100 days, there was a definite tendency of the blood 

calcium to rise, and by the end of from 200 to 300 days, it may have attained a 

value just below low normal. Para thy roidectomizcd rats are from two to three 

times as reactive to comparable amounts of parathyroid hormone as are normal 

animals. TT „ „ 

H. E. Eggers. 


A New Deficiency Disease Produced by the Rigid Exclusion of Fat 
from the Diet. G. O. and M. M. Burr, J. Biol. Clicm. 82:345, 1929. 

A new deficiency disease, involving caudal necrosis, has been observed in rats 
maintained on diets extremely low in fat. Although the nonsaponifiable and 
glycerol fractions of fat appear to be ineffective in curing the disease, it has been 
entirely cured following the addition of 2 per cent of fatty acid to the fat-free 

ration - ' Arthur Locke. 


Relation of Oestrus Hormone to Nymphomania or Persistent Estrus 
of Cows. W. Frei and E. Lutz, Virchows Arch. f. path. Anat. 271:572. 
1929. 


Frei and Lutz devote thirty-seven pages to a critical review of the literature 
relating to the estrus hormone. Of the various substances that have been described 
as having an estrus-producing action, they consider that only the follicle fluid or 
the cells of the follicle wall contain the true hormone. They doubt that true and 
complete estrus has been caused by some of the substances used. The occurrence 
of the hormone in the corpus luteum and placenta, as described by many, is para- 
doxic. The authors believe the corpus luteum absorbs, stores and renders inactive 
the hormone formed by the follicle. Nymphomania of cows is a condition of 
persistent sexual desire or estrus. Manual rupture through the vagina of an 
enlarged ovarian follicle sometimes overcomes the condition. The vaginal smear 
of nymphomanic cows contained epithelial cells and leukocytes, but no hornified 
epithelia. The authors conclude that nymphomania is due to the persistence of 
unruptured follicles in the ovary; since no corpora lutea are formed, the follicle 
hormone acts continuously. Nymphomania may go. into anaphrodisia when the 


ovary becomes completely cystic or atrophic. 


O. T. Schultz. 
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ErFECi or Blockage or Reticulo-Exdot iielial System ox Level or 
Blood Sugar. E. J. Sterkix and E. L. Klrxer-Posciiexjax, Ztschr. f. d. 
ges. cxpcr. Med. 64:311, 1929. 


A single intravenous injection (dogs) of india ink, vitargol or collargol gen- 
erally did not affect the level of the blood sugar. After chronic, intensive blockage 
of the reticulo-endothclial system with the substances named, no change of level in 
the blood sugar beyond normal variation was obtained. Splenectomy with chronic 
blockage likewise was without effect. (These results are contrary to experiments 
reported by F. Venulet, and abstracted in this journal.) Baiduix Lucre 


Eitect or Rareficahox or the Air on Number or Eryiiirocyils axd 

Hemoglobix Context or Normal and or Splenectomized Aximals 

G. Grvxxixi, Ztschr. f. d. ges. cxper. Med. 64:431, 1929. 

Experiments were undertaken to decide whether the increase in the number of 
er\ throc 3 ’tes due to rarefication of the air is absolute or relative. If the increase 
is absolute, a number of crythroc} tes must rapidly be destroyed on the return to 
normal air pressure, since, shortly after, the person or the animal used in the 
experiment presents normal values. Rarefication of the air was accomplished in 
a Loewy chamber; rabbits, guinea-pigs ant] rats were used. The number of 
erythrocytes increased from 3,000,000 to 3,500,000 per cubic millimeter abo\c the 
normal after an exposure of from seventy-two to thirty-six hours to rarefied air 
(300 to 350 mm. of mercury). Polychromatophilia, anisocytosis and poikilocjtosis 
occurred On a return to normal air pressure, the erythrocyte counts quickh 
regained a normal level (often within forty-eight hours). The increase in hemo- 
globin content lagged behind the increase in the number of erythrocytes in the 
rats and the guinea-pigs, but paralleled that in the rabbits. Conversely, after the 
return to normal pressure, the increase in hemoglobin content persisted for a 
somewhat longer period than did the increase in number of erythrocytes. Rarefied 
air brought about a decrease in color index in rats and guinea-pigs, but not in 
rabbits. 

In splenectonuzed animals, rarefication of air led only to a slight increase in 
the red cell count, but to a relatively greater increase in hemoglobin (both absolute 
and relative). The color index rose above 1 and remained at this level even six 
hours after the exposure. Destruction of red cells following the return to normal 
air pressure after exposure to rarefied air manifested itself by bilirubinemia, which 

appeared within tv-entA -four hours following exnosure _ 

' 1 Balduin Lucre. 

Leukocytosis 'Aiter Brain Puncture. G. Rosexow, Ztschr f d "es exper 
Med. 64:452, 1929. 

Brain puncture (in rabbits) involving the corpus stratum, the thalamus or the 
hypothalamic region promptly leads to neutrophilic leukocytosis. There is no 
relation between the degree of puncture fever and the leukocytic curve. Puncture 
of other regions of the brain does not induce leukocytosis. 

Balduin Luckf. 


Pathologic Anatomy 

The Microscopic Elemlxts in Bile Edward Hollander Am T M Sc 
177:371, 1929. ‘ J ‘ 

Microscopic examination of bile from the gallbladder and bile ducts reveals 
tour elements diagnostic of pathologic states of the biliary tract- bile floccuh 
intensely bile-stained debris, agminated cholesterol crystals and sandlike particles’ 

Pearl M. Zrr.K 
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Primary Multiple Sarcomatosis oe the Skin. W. C. Hueper and B. B. 
Beeson, Arch. Dermat. & Sypli. 19:794, 1929. 

The clinical course and postmortem examination of a patient with multiple 
sarcomatosis are reported. The authors believe the neoplasm to be mesodermal 
and to belong to the group of primary, multiple round cell sarcomas of the skin. 
The exact origin is doubtful. The dense accumulations of tumor cells around 
vessels and nerves suggest that these tissues were the primary foci. 

Frank M. Cociiems. 

Occurrence of Accessory Parathyroid Glands. W. L. A. Wellbrock, 
J. A. M. A. 92:1821, 1929. 

The parathyroid glands found in this series were situated anywhere on the 
anterior surface, on the isthmus or on the lateral surface, and a few were embedded 
in the thyroid tissue, just within the edge of the thyroid gland. One or more 
parathyroid glands were found in 7.76 per cent of the 1,056 thyroid glands examined. 
These were all checked by microscopic examination. The parathyroid glands 
are finely granular, soft, yellowish brown, lenticular, spheroidal or pear-shaped 
structures, from 2 to 10 mm. in diameter. Parathyroid glands are often confused 
with accesson r thyroid glands, lymph nodes, hemolymph glands and lobules of 
fat. This is the chief reason for the failure of transplants. Parathyroid glands 
were found in equal numbers on exophthalmic, adenomatous and colloid goiters. 
The largest gland on which a parathyroid gland was found was adenomatous, 
weighing 275 Gm. ; the smallest was a hypertrophic parenchymatous gland weighing 
8 Gm. In two cases, three parathyroid glands were found, in one of which the 
three were in a cluster. In three cases, two were found, and in two cases one was 
on each lobe of the thyroid gland. In only one case was there mild transitory 
tetany following thyroidectomy. Author’s Summary. 


Perinepiiritic Abscess. A. I-I. Peacock, Surg. Gyncc. & Obst. 48:757, 1929. 

Suppurative processes in the perirenal tissue were regarded as being of renal 
or extrarenal origin, and the usual methods of infection were considered. Twenty- 
one cases are reported by the author. In four of renal origin, the process was 
secondary to cystitis in one, and to prostatic hypertrophy in one, and in two it 
was due to calculi in the ureters. In three of ten cases the perincphritic abscess 
followed furuncles, in four the condition was associated with pregnancy, in one each 
it followed tonsillitis and appendiceal abscess, and in one it was concomitant with 
actinomycotic suppuration that resulted in perforation of the duodenum and colon 
with resultant invasion of the tissues about the right kidney. In the remaining 
seven patients the etiology could not be determined. Bacteriologic examination of 
the abscesses revealed staphylococci in fifteen, bacillus coli in two, streptococci and 
actinomyces in one, and in two the cultures were sterile. The urine in ten was 
sterile, but in seven B. coli occurred, staphylococci were found in three, and strepto- 
cocci in one. In almost all patients the abscess resulted in bulging in the costo- 
vertebral angle, in the abdomen or in the region of Poupart’s ligament. 

Richard A. Lifviixijahi.. 


Cecal Diverticulosis, ivitii Special Reference to Traumatic Diverticult. 
L. A. Greensfelder and R. I. Hiller, Surg. Gvnec. & Obst. 48:786, 1929. 

Diverticuli of the cecum may follow appendectomy as the result of eversion of 
the bowel between constricting bands of omentum, of traction by omental adhesions 
and of migration of purse-string suture material toward the lumen with subsequent 
defect in the wall, or the circular muscle may be injured with resultant weakness 
of the cecal wall ; in other instances the insufficiency may be caused by intramural 
abscesses. The material studied was obtained from two cases in which the patients 
were operated on and from two more of a series of 400 autopsies. In this number 
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of necropsies twenty- three of the bodies had had their appendixes removed. In 
addition appendectomy was performed in thirteen dogs. In the six animals in which 
the purse-string suture method was done, the percentage of these types of com- 
plications was more frequent than in the other seven in which the ligature-drop 
procedure was used. Richard A. Lifvendahl. 

Pulmonary Asbestosis. W. Burtox Wood, Tubercle 10:358, 1929. 

The author reports on fifteen cases of pulmonary asbestosis, presenting some 
interesting roentgenograms as well as reviewing the chemical composition of 
asbestos fibers. He covers tbe pathology and symptoms as well as the physical 
signs, prognosis and duration of exposure to the dust. The article should be read 
in the original as it is not suitable for abstract. j c OKPER 


The Changes Caused by Treating General Paresis with Malaria. T. 
von Leiioczky, Arch. f. Psvchiat. 86:443, 1929. 

A study was made of twelve cases of general paresis in which ten of the 
patients were treated with malaria and two with milk injections. Both methods 
had the same effects. In evaluating the pathologic evidence, one must distinguish 
between those phenomena which belong to the “basic process” (general paresis) 
and those which may be the result of the inoculation. Another distinction is urged 
between the lasting and the transitory changes, both ectodermal and mesodermal. 
Among the lasting changes are classed : fibrous meningitis, destruction of ganglion 
cells and processes and the increase in glia (quantitative glia changes). The 
transitory changes are : the inflammatory infiltration, the pathologic modification 
of the ganglion cells (as distinguished from their destruction), the myelin degenera- 
tion and the qualitative glia changes. It is concluded that malaria treatment has an 
effect on the transitory changes only. This dictum is in sharp contrast with the 
observation of Strauessler and Koskinas. These workers postulated a “healing 
inflammation” and interpreted their results as indicating a shift from .the “malig- 
nant” type of inflammation (plasma cells) toward the “benign” type (lymphocytes). 
Aside from this shift, they noticed an “allergic change” to the, effect that the non- 
specific paretic process gave way to a specific gummatous appearance. Lehoczky 
denies both these claims. Malaria works only on the mesodermal structures. 
Among the infiltrative elements many degenerative forms were found : karvorrhexis 
in the lymphocytes and vacuole degeneration in the plasma cells. W. Freeman 
claimed a restitution of the disturbed lamination of the cortex. This “conspicuous 
exaggeration of the theory of Straeussler and Koskinas” is energetically rejected. 

A. A. Low. 


Abscess of the Lung of Tex Years’ Duration. E. Sciiluter, Centralbl. f. 
allg. Path. u. path. Anat. 45:6, 1929. 

A man, aged 56, died immediately after exploratory puncture of an empyema 
cavity which had drained occasionally since its formation ten years previously. At 
autopsy, the left upper pulmonary lobe was found transformed into a cavity con- 
taining about 600 cc. of creamy pus. The lining of this cavity was of flat epithe- 
lium except in some depressions and projections where it was cuboidal or cylindric; 
occasional zones of granulations indicated recent inflammation. No communica- 
tions with bronchi were demonstrable, drainage having taken place from the lung 
into the empyema sac and from this through the fistula to the outside. 

George Rukstinat. 


Calcification of the Vasa Deferentia. W. Dopheide, Centralbl f all- 
Path. u. path Anat. 45:39, 1929. 

Calcification of the vasae deferentiae was found in two men, aged SO and 77 
respectively. In both the process was limited to the middle circular muscle laver 
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and was accompanied by a connective tissue increase. In one instance, the process 
involved the entire circumference and had a length of 2.5 cm. 

George Rukstinat. 


Nephritic Retinitis. R. Hanssen, Klin. Monatsbl. f. Augcnh. 82:40, 1929. 


Nephritic retinitis does not arise as the result of a primary disturbance of 
the blood vessels but is essentially a toxic inflammatory process. In cases of 
nephritic retinitis showing changes in the heart and blood vessels together with 
increased blood pressure but with little decrease in kidney function, it cannot be 
demonstrated that the blood pressure is the cause of the retinitis. It is more 
probable that in such cases the injurious toxins which have produced the changes 
in the vascular apparatus have attacked the eyes earlier than the kidneys. The 
apparent thinness of the retinal blood vessels is not due to a contraction of the 


vessels or to ischemia, but is rather to be explained as a part of general anemia. 
From the latter there results a swelling and cloudiness of the tissues of the optic 
papilla which surround the vessel walls causing the retinal vessels to be less visible. 
The cystoid spaces in the retina occurring in nephritic retinitis are not filled with 
a simple serous transudate but with an inflammatory exudate rich in albumin 


and containing a fibrin network, fat and cells. 


Chari.es Weiss. 


Congenital Anomaly of the Heart. H. Gerstmann, Virchows Arch. f. path. 
Anal. 271:1, 1929. 

The author describes a heart obtained from a new-born, full-term, female infant. 
It consisted of two auricles and a large ventricle, from which the pulmonic artery 
arose. The latter united with the aorta at the open ductus arteriosus. Separated 
from the main ventricular cavity by a perforated septum was a small cavity from 
which the aorta arose. This septum was not the true interventricular septum, but 
the persistent aorticopulmonic crest. The anomaly is considered a type IV in the 
classification of Spitzer, but is not characteristic of this type in that detorsion had 
been carried somewhat further than is the rule for Spitzer’s type IV. 

O. T. Schultz. 

Stenosis of Conus Arteriosus and Pulmonic Orifice. L. Skuriszewski, 
Virchows Arch. f. path. Anat. 271:14, 1929. 

A man, aged 54, had been under medical care for cardiac decompensation at 
various times since' 1922. He had always been cyanotic. The clinical diagnosis was 
mitral stenosis. Death occurred suddenly. He had been free from edema for 
some time previous to death. The heart weighed 600 Gm., the hypertrophy being 
chiefly of the right ventricle. The root of the pulmonic artery appeared slightly 
narrower than normal. The lumen of the conus arteriosus was diminished to 
1.2 cm. in diameter. The segments of the pulmonic valve were fused and formed 
a funnel-shaped structure with an opening 4 mm. in diameter. The subaortic 
portion of the ventricular septum was defective. The lungs received their main 
supply of blood through a branch given off from the left subclavian artery. 

O. T. Schultz. 

Riiachischisis with Triplication of the Spinal Cord. R. Altschul, 
Virchows Arch. f. path. Anat. 271:45, 1929. 

The condition which the author reports occurred in a girl, aged 9 months, who 
had mongoloid characteristics and was psychically subnormal. Muscular move- 
ments and plantar and knee reflexes were normal. The arm reflexes could not be 
elicited. In the cervical region was a fluctuant mass which measured 22 cm. in 
cross diameter by 7 cm. in height. Pressure on the mass caused convulsive move- 
ments. At necropsy, the laminae of the last three cervical and first dorsal vertebrae 
were absent. The cavity of the mass seen externally was lined by dura and com- 
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municated with the subdural space in the region of the vertebral defect. In this 
re- ion the spinal cord was divided longitudinally into three parts. The lclt portion 
was fairly complete, the right and middle portions being somewhat more rudi- 
mentary. Each portion was surrounded by leptomenmges. The three portions 
united again at the level of the fifth dorsal vertebra, from which point downward 
the cord was normal. The author believes that this is the only recorded instance 
of longitudinal division of the cord into three parts. The embryogenctic explana- 
tion is difficult. He believes that the anomaly was due to inrolling of the dorsal 
medullary plates, which process was complete on the left and led to the formation 
of a complete left cord. The process was less complete on the right side and sub- 
divided the original right cord into two parts. q Schultz. 


Osteosclerotic Anemia with Reticui.o-Endothei.ial Proliferation. 

A. A. Wasiljeff, Virchows Arch. f. path. Anat. 271:134, 1929. 

A man, aged 30, had complained for five years of pain in the lower extremities 
along the bones, not associated with swelling of the joints. The bones of the 
upper extremities also became painful during the latter course of his illness. He 
had had hemorrhages from the nose and urinary tract. lie entered the hospital 
in a moribund condition. He was undernourished and anemic. Hematologic 
examination revealed 1,200,000 erythrocytes, 35 per cent hemoglobin, 11,450 leuko- 
cytes and 28,000 platelets. Anisocytosis, poikilocytosis, normalblasts and myelo- 
cytes were noted. The spleen was moderately enlarged. In all the bones examined 
post mortem, the marrow was replaced by pale tissue, which on microscopic exam- 
ination consisted of large, ovoid cells derived from the vascular endothelium. This 
tissue had replaced the hematopoietic tissue with the exception of small groups of 
lymphocytes. Large cells of similar type were present also in the liver and spleen, 
and in the lungs they occurred in the form of small groups in the septums outside 
the capillaries, their position suggesting an origin from adventitial cells. They 
were present in the bronchial lymph nodes, but not in the other lymph nodes. The 
cells were suggestive of Gaucher cells, but did not have the characteristic mor- 
phology or staining reactions. They contained inclusions which had the staining 
reaction of mucoprotein. Microcheinical staining reactions for lipoids were negative. 
Myelopoiesis was present in the liver and spleen. The author interprets the case as 
a metabolic disturbance associated with proliferation of the reticulo-endothclial 
system, which had led to replacement of the hematopoietic tissue of the bone 
marrow, where the reticulo-endothelial proliferation was combined with fibrosis. 

O. T. Schultz. 

Hematologic Effects of Experimental Benzene Administration. G. 

ORZEcnowsKi, Virchows Arch. f. path. Anat. 271:191, 1929. 

Subcutaneous administration of benzene in rabbits causes no change in the 
erythrocytes or platelets, only a slight change in the lymphocytes, decreases the 
coagulation time and has its most marked effect on the granulocytes, which are 
apparently specificiallv destroved. 

O. T. Schultz. 


Changes in the Spleen in Malaria. 
Anat. 271:192, 1929. 


B. A. Photakis, Virchows Arch. f. path. 


The author divides the cases of malaria in which he has been able to studv 
the spleen post mortem into acute cases in which death was caused by malaria 
chrome cases in which death was due to malaria and chronic cases in which death 
was due to some other cause. The acute cases are subdivided into those which 
run a short, hyperacute, highly toxic course with hvperpyrexia and extreme 
destruction of erythrocytes. In such cases the spleen may measure 40 by 20 bv 
18 cm. and weigh as much as 1,200 Gm. It is soft, brownish black and almost 
diffluent on section. The size is due chiefly to engorgement. The hvperplasia 
present is limited to the sinus endothelium, which exhibits marked phagocytos s 5 
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injured red blood corpuscles. In a second group of acute cases the course is more 
prolonged, lasts from six to eight weeks and death is due to the malarial infection. 
In such cases the spleen is also greatly enlarged, is slightly firmer and is a grayish 
black or grayish red. In such spleens reticular hyperplasia is associated with sinus 
endothelial hyperplasia and predominates over the latter. In chronic cases the 
spleen shrinks and becomes firmer, and the chief hyperplastic change occurs in the 
connective tissue framework of the organ. q -p Schuitz 


Pathology of Scpkarenai.. E. Omelskyj, Virchows Arch. f. path. Anat. 

271:377, 1929. 

Kovacs, of Vienna ( Bcilr . s. path. Anal. it. s. ally. Path. 79:213, 1928), had 
described, in a patient with Addison’s disease, a condition of bilateral disappearance 
of the suprarenal cortex, the medulla being spared. Kovacs termed the condition 
cytotoxic cortical contraction of the suprarenal gland and held the pathologic 
changes of the suprarenal gland to be the result of some toxic substance which 
acted specifically over a long period of time on the cortical cells. The present 
author, stimulated apparently by Kovacs and working under the direction of 
Erdheim, attempts to establish more firmly the conception of specific cytotoxic 
destruction of the suprarenal cortex. The chief basis of his paper of fifty-five 
pages is a case of hypophyseal cachexia, in which the suprarenal glands showed 
the kind of change described by Kovacs. The case, described clinically and 
microscopically in great detail, is placed in the group termed multiple sclerosis of 
the endocrine organ by Falta. There were no symptoms of Addison's disease. 
The chief symptomatology was ascribed to loss of function of the hypophysis, which 
was found at necropsy to be small and fibrotic. Terminal evidences of myxedema 
were held to be due to the fibrotic thyroid, and the early menopause to premature 
sclerosis of the ovaries. The cortical injury in the suprarenals, which was systemic 
and not local in origin, occurred late ; hence, definite evidences of Addison’s disease 
were not present. By comparison of the microscopic changes of the suprarenals 
in this case with those of other forms of contraction of the suprarenal, the author 
attempts to establish histologic criteria which will permit differentiation of supra- 
renal atrophy of systemic origin, that is, cytotoxic contraction, from atrophy due 
to causes acting locally, such as infection, thrombosis and tuberculosis. 

O. T. Sciiultz. 


Acute Placentitis. \Y. Lauuscjikr, Virchows Arch. f. path. Anat. 271:450, 
1929. 

The author reports a case of placental infection, followed by sepsis and death 
of the patient; it was possible to study both the placenta and the uterus in this 
case. In a second case only the placenta could be studied. In each case, rupture 
of the membranes had occurred early and labor was protracted. The organisms 
gained entry from below, penetrating at the margin of the placenta, and spreading 
beneath the fetal membrane surface. Freedom of the intervillous spaces from 
inflammatory reaction is evidence that the infection was not hematogenous in 

ori S in - 0. T. Schultz. 


Hypertrophic Pulmonary Osteoarthropathy. C. Crump. Virchows Arch. f. 
path. Anat. 271:467, 1929. 

Crump, of Boston, presents from Erdheim's institute a detailed study of a case 
of hypertrophic pulmonar 3 r osteo-arthropathv, for which he prefers the name 
generalized osteophytosis, which is interesting because the case was closely followed 
clinically. The patient was a woman, aged 50, whose breast had been amputated 
for carcinoma in 1923. A year and a half later she returned to the hospital, 
where she remained for over a year. Fifteen months before death, following a 
slight, febrile pharyngitis, swelling of the dorsum of the foot and pain in the small 
joints of the foot, hand and fingers caused her to return to the hospital. In 
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time, the elbows and knees became painful. Involvement of the left lung was 
evident when she entered the hospital because of the joint pains ; a roentgenologic 
diagnosis of secondary carcinoma of the lung W'as later made. Hypertrophy and 
osteophytosis of the bones was evident roentgenologically at examinations made 
eight and three months before death. The fingers became clubbed. . The patient 
presented the three classic manifestations of the Bamberger-Marie syndrome, 
namely, hypertrophy and osteophytosis of the bone, involvement of the joints and 
clubbing of the fingers. Of these, the changes in the bone are the only ones which 
are characteristic. They may occur alone, but permit the diagnosis ; the arthritis 
or clubbing of the fingers may occur alone, diagnosis being impossible, or either 
may be combined with the lesion of the bone. The microscopic changes of the 
bones are described in detail and are illustrated by numerous photomicrographs. 
The process is essentially one of subperiosteal bone formation, in the form of 
broader plates and of osteophvtic excrescences. The process appears to be periodic, 
the new bone being laid down in lamellae or laminae. The bone is porous, but 
would probably become more condensed with longer duration of the disease. The 
involvement of the joints consists of a chronic arthritis and synovitis. Crump 
believes that the disease is due to a toxin of unknown nature, which is liberated 
in diseases of the lung and heart, more rarely of the liver or lymph nodes. The 
toxin may attack the bones, the joints and the soft tissues about the terminal 
phalanges of the fingers, or only one or two of these situations may be attacked. 
Four closely printed pages of bibliographic references conclude the article. 

O. T. Schultz. 


Circulatory System of Dicephalic Monster. Olga Seamon, Virchows 
Arch. f. path. Anat. 271:512, 1929. 

In the monstrosity studied, the heads were separate, the vertebral columns were 
separate down to the sacrum, the internal organs were duplicated with the excep- 
tion of the urinary bladder and the two livers were fused. Especial attention was 
given to study of the circulatory system, since the heart of one-half w'as rudimentary 
and had no connection with the vascular system of its portion. The relations of 
the two circulatory systems are described in detail, and the embryogcuesis of the 

cardiovascular anomaly is discussed. „ ~ „ 

O. T. Schultz. 


Histology of Ciiondrodystrophic Chick Embryos. W. Landauer, 
Virchows Arch. f. path. Anat. 271:534, 1929. 

Histologic study of the endocrine organs of cliondrodystrophic chicks, removed 
from the shell on the twenty-second day of incubation, failed to reveal any changes 
which might be correlated with the cliondrodystrophic condition. The only change 
noted w'as somewhat delayed differentiation of all the endocrine organs, as com- 
pared with normal embryos of the same age. 


Histologic Lesions in Early Diffuse Glomerulonephritis. R. Hueckei. 

Virchow's Arch. f. path. Anat. 271:211, 1929. 

The patient died thirty hours after the sudden onset of the disease. There 
were small, irregular, oblong, dark red spots on the cut surfaces of the kidneys 
The brain was edematous. The circular edema around the vas afferens and the 
swelling and vacuolization of its walls were found only in a few' glomeruli. Thev 
are considered secondary to the combined glomerulonephritic and glomerulo- 
nephrotic changes as presented by the kidneys in this unusually early case Thev 
cannot be the first lesion in glomerulonephritis 

Alfred Plaut. 


Dextroversion, Inversion and Transposition of the Heart 
Virchow's Arch. f. path. Anat. 271:226, 1929. 


A. Spitzer, 


Spitzer dedicates his seventy-eight page monograph to Professor Julius Tandler 
the anatomist, in honor of the latter’s sixtieth birthday The article S ’ 
a her, obtained from a bo y tvho died a, the age of 6 yljrs amitl.o tad 1e“ 
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cyanotic from birth. The first third is a minutely detailed description of the 
changes found, the remainder consisting of a discussion of the factors involved in 
the genesis of the malformation. The latter appeared at first glance to be a 
simple dextroversion, but closer study revealed that both inversion and transposition 
were concerned in bringing about the anomaly. The heart had a large, hyper- 
trophied right ventricle with, however, a typical mitral valve. The left ventricle 
was small and had a typical tricuspid valve. The ventricular septum was defective, 
the defect beginning in the subaortic region and part of the margin of the defect 
being formed by the aorticopulmonic crest. The ductus Botalli was patent, and 
the foramen ovale was open. The smaller left ventricle (transposed right) gave 
rise to the aorta, which was situated to the left, and the pulmonary artery, which 
was to the right and was atretic in its intramuscular or conus portion. The 
malformation is discussed as a possible atavistic reversion to a stage in ontogenetic 
or phylogenetic development, and the relation of dexlroversion, inversion and 


transposition to each other and the possible combinations of these processes are 


elaborated in detail. 


O. T. Schultz. 


Uremic Dermatitis. R. Roessi.e, Virchows Arch. f. path. Anal. 271:304, 1929. 


Among twenty-nine autopsies of uremia cases, skin lesions were found in twenty- 
four. Kidney disease without uremia does not seem to make skin lesions. The 
skin lesions in uremia are not characteristic. Coats of lymphocytes around the blood 
vessels (upper layer) are found most frequently. Only in severe cases are the 
epidermis and the deeper layers of cutis affected. Swelling of endothelium occurs 
and the walls of capillaries may become indistinct. Leukocytes, plasma cells and 
mast cells were missing; eosinophilic leukocytes were found once. Small necroses 
occur in the connective tissue of the cutis. Degenerative changes in the epithelium 
(ballooning degeneration) were marked in the skin of an old painter, with extreme 
arteriosclerotic atrophy of the kidneys. This lesion is similar to herpes zoster, 
and it was in the skin of this same patient that perineural inflammation was found. 
The mechanism of the formation of the skin lesion is unknown since it is not 
known what uremia is. The amount of urea in the skin, however, was found fairly 


well in ratio to the degree of the skin lesion. 


Alfred Plaut. 


Reaction of Fixed Tissues to Infection. G. Meyer, Virchows Arch. f. 
path. Anat. 271:317, 1929. 

The literal translation of the title of this article is “Connective Tissue and 
Foreign Body.’’ The foreign bodies, the effects of which were studied, were 
micro-organisms, chiefly staphylococci, which enter the skin by way of the hair 
follicles and caused furuncles. The reaction set up in the subdermal tissue is a 
progressive and continuing one, differing in this respect from that caused by 
nonliving foreign bodies. In the interpretation of the changes which occur, the 
conception of von Mellendorf is accepted. The supporting connective tissue is 
looked on as a syncytium or plasmodium, composed of living cells capable of 
reproduction and of fibrils which cannot reproduce themselves. The syncytium 
is transformed into a multipotent mesenchyme when its cells are stimulated to 
proliferation. The entrance of the foreign micro-organism causes degeneration and 
destruction of the nonreproducible collagenous and other fibrils. The cells, stimu- 
lated to amitotic division, give rise to multipotent mononuclcated cells, which 
become transformed into lymphocytes, granular leukocytes and phagocytic histio- 
cytes. These cells, the exudate cells supposedly derived from the blood stream 
according to the older conception of inflammation, are held to arise chiefly locally 
from the fixed tissue. A point which is emphasized is their origin by amitosis. 
Mitosis, when it occurs, as it does after the process is established, leads to new 
formation and regeneration of the fixed tissues, not to wandering cells. 

0. T. Schultz. 
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Effect of Different Kinds of Coae Dust on the Lungs. H. Borciiardt, 
Virchows Arch. f. path. Anat. 271:366, 1929. 

Belief that pigmentation of the lungs due to carbon particles results from 
inhaled material dates back to Pearson, in 1813. The doctrine of the inhalational 
pigmentation of the lungs was denied by Virchow, but was, of course, later estab- 
lished again as correct. Of the various kinds of foreign material which are inhaled, 
coal or carbon dust appears to be least irritating and to cause least reaction in 
the lung. Differences in the degree of reaction to coal dust, however, have been 
noted in different localities and have led to controversy as to the innocuousness 
of coal dust. Borchardt believed that physical and chemical differences in the 
inhaled coal might be responsible for differences in tissue reaction and* put the 
matter to the experimental test by subjecting rabbits to the inhalation of dust- 
laden air for one hour daily. The materials used were soot, animal charcoal, 

hard coal or anthracite and soft coal. Microscopic examination revealed distinct 
differences in the degree of fibrosis, this being greatest after inhalation of soft 
coal dust, less after hard coal and slight after animal charcoal, with practically 
no reaction after soot. The degree of self-cleansing of the lung was in inverse 
order to the degree of tissue reaction. The differences noted in the lungs of 

the experimental animals were comparable to those seen in the lungs of human 

beings. 0 . T. Schultz. 


Teratoma of the Hypophyseal Region with Reference to Suprarenals 
in Anencephaly. E. J. Kraus, Virchows Arch. f. path. 'Anat. 271:546, 
1929. 

An otherwise well formed prematurely born girl, 42 cm. long, had a teratoid 
tumor which protruded into the cavum cranii and into the pharynx; the canalis 
craniophyryngeus was wide. The brain was normal. The anterior lobe of 
hypophysis was found on the posterior aspect of the cranial part of the tumor; 
it was compressed but normal. Rathkc’s cysts and posterior lobe were absent. 
The suprarenal glands were normal. Therefore, one cannot assume that in 
anencephaly the defect of the suprarenal glands is due to absence of the posterior 
lobe of hypophysis. Alfred prJVUT> 


Morphology of Lymphadenoid Tissue. J. Watjen, Virchows Arch. f. path. 

Anat. 271:556, 1929. 

This is a contribution to the nature of the so-called germinal centers of the 
lymph nodes. Because of the lability of the lymphoid tissues it is necessary, in 
order to understand the normal variations, to study nodes from various regions 
of the same body, nodes at different age periods and nodes from persons in varying 
nutritional states. The author believes that the germinal center of Flemming or 
the secondary follicle of Heilmann is entirely connective tissue in origin, and that 
it results from atrophy or disappearance of lymphoid cells with their replacement 
by proliferated stroma cells. The author does not think it has been established 
that these cells can take on lvmphoblastic properties. _ _ _ 

U. 1 . Sciiultz. 


Does the Capillary Endothelium of- the Hypophysis Belong to the 
Reticulo-Endothelial System? Gustav Sincke, Ztschr f d sres exner 
Med. 63:223, 1928. ' ’ ' 1 ' 


Because of their common function of producing reticulum and of lining 
sinusoidal blood and lymph spaces, Aschoff grouped the capillary endothelium o~f 
the hypophysis with the reticulo-endothelial cells of the sinuses of the lymph nodes- 
the blood sinuses of the spleen, the capillaries of the liver (ICupffer’s cells) the 
capillaries of the bone marrow and the suprarenal cortex. On the basis of an 
extensive senes of experiments on rats (and in a few cases on rabbits) with 
fifteen different dyes and many other substances in the colloidal state, Sincke came 
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to the conclusion that the capillary endothelium of the rat should not be grouped 
with the cells of the reticulo-endothelial system in the restricted sense of the word. 
While the colloidal metals, carbon, arsphenamine, etc., were stored by the Kupffer 
cells and other reticulo-endotheb'al elements, the endothelial cells of the hypophysis 
did not generally take them up. Small quantities of some of the dyes were stored 
by the capillary endothelium of the pars intermedia. 


Diffuse Intestine-Like Adenoma of the Renal Pelvis. Alfred Plaut, 
Ztsclir. f. urol. Chir. 26:562, 1929. 

A woman, aged 57, developed a fistula and a swelling at the site of operation 

after removal of a kidney stone. The kidney consisted of a flabby cystic structure 

the walls of which were lined with what seemed to be large intestine at first 

sight. There are mucus-producing glands, and there is much lymphatic tissue 

and a considerable amount of muscle. Part of the muscle can be traced to the 

muscularis of large blood vessels. Few glomeruli are preserved, but there is a 

considerable number of mostly narrow tubuli. In spots “embryonic kidney 

blastema” is found. The piece of ureter which was removed with the kidney is 

also lined with mucus-producing glands, but there is no overgrowth of muscle in 

it. This tumor cannot be classified : it is different from the tumor-like lesions 

in ecstrophv of the bladder. . , „ 

Authors Summary. 


Microbiology and Parasitology 

Morphologic and Biologic Studies of the Species of Diphylloi!Othrium 
in China. Ernest Carroll Faust, Horace E. Campbell and Claude 
R. Kellogg, Am. J. Iiyg. 9:560, 1929. 

The literature on infections with Diphyllobothrium in the Orient, particularly 
with Sparganum mansoni, and on the experimental development of adults from 
spargana in man and other vertebrates is critically reviewed. The results of a 
study of material collected from various vertebrate hosts in China arc presented. 
The following species, all from China or its environs, arc described: Diphyllo- 
bothrium dccipicns , D. mansoni, D. ranannn, D. crinacci, D. houglitoni n, sp. 
D. oknmurai n. sp. D. latum and D. cordatum. A discussion of the general 
characteristics of the genus Diphyllobothrium is presented, in which it is found 
desirable to divide the genus into two subgenera, Diphyllobothrium sensu stricto 
and Spiromctra n. nom., on the basis of a rosetted outer uterine mass and eggs 
with rounded ends in the former subgenus, and a spirally' piled outer uterus and 
eggs with roundly pointed ends in the latter subgenus. The type species of the 
genus is designated as type of the subgenus Diphyllobothrium, while the species 
dccipicns is designated as type for the subgenus Spiromctra. The experimental 
evidence which is reviewed confirms the subgeneric division. The distribution 
of the several species of Diphyllobothrium is outlined. The pathogenicity of the 
species of D. dccipicns and D. crinacci is briefly presented. 

Authors’ Summary. 

A Case of Splenomegaly Showing Paratyphoid Bacilli. Henry Edmund 
Meleney, Am. J. Trop. Med. 9:97, 1929. 

Under the name “tropical febrile splenomegaly” have been grouped a number 
of distinct diseases. One of these occurs outside the tropics, notably in North China 
in the neighborhood of Peking and Tientsin. A case of this kind is described in 
which a paratyphoid bacillus was isolated from the spleen at the time of splenec- 
tomy. Although the etiology in cases presenting this clinical picture may not 
always be the same, there is little doubt that it always involves a micro-organism 
the chief activity of which is in the spleen, with a secondary effect on the liver. 
Careful culturing of the blood of such patients, together with cultures of material 
from spleen and liver punctures, and of liver and spleen at the time of splenectomy, 
if carried out early in the disease, should yield important data on its etiology. 

Author’s Summary. 
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Epidemiology of Blackwater Fever in Siam. E. C. Cort, Am. J. Trop. Med. 

9:105, 1929. 

Blackwater fever, before unknown in Siam, appeared in Chiengmai in epidemic 
form. The first epidemic was confined practically to one city block and to three 
family connections. The second epidemic occurred in a boy’s school 4 miles from 
the city. A short time after the first epidemic, sporadic cases, twelve in all, began 
to appear. The evidence seems to point to a specific factor, supposedly a malarial 
parasite, but a variety capable of elaborating a potent hemolysin. Prevention of 
relapse in a series of cases with ueoarsphenamine without quinine seems to suggest 
that this parasite is a variety of Plasmodium viva.r. But it should be noted that 
these same observations from treatment alone might point to a spirochete or a 
Leptospira. Author’s Summary. 


Pellagra Associated with Organic Disease of the Gastro-Intestixal 
Tract. Roy H. Turner, Am. j. Trop. Med. 9:129, 1929. 

The literature is briefly reviewed. The observations in a group of sixteen 
patients arc presented in the form of a table. They all had pellagra and with it 
some organic disease of the gastro-intestinal tract. They represent 20 per cent of 
the patients studied. Symptoms of pellagra may obscure those of serious organic 
disease. The death rate in the group was high, 50 per cent dying in the hospital 
in spite of dietary treatment along most modern lines, as compared with 25 per cent 
in the control group. Two of the patients, one without diarrhea until after derma- 
titis had appeared, had been on an excellent diet throughout. The diet of four 
others was good up to the time the diarrhea appeared. The effect of such lesions 
on bacterial growth in the intestinal lumen and the absorption of harmful substances 
from the lumen is discussed. The suggestion is made that this may be an important 
factor in the production of the pellagra. Author’s Summary. 


Tuberculous Lesions in the Lung of a Negro Child Nine Weeks Old. 

William Snow Miller, Am. Rev. Tuberc. 19:119, 1929. 

A small tuberculous lymph nolle situated in the pleura, forming part of the 
boundary of an incisura interlobaris, with its afferent and efferent lymphatics is 
described. The focus from which tubercle bacilli were conveyed to the lymph node 
and the course of the lymphatics through which they passed were identified. 
Only in that portion of the lymph node which the lymphatic conveying the bacilli 
supplied were tubercles developed. The other lymphatics that entered the node 
formed a wide-open bypath through the node. The toxins contained in this bypath 
and in the associated sinuses gave rise to an intense hyperplasia of the lymphoid 
tissue in the remainder of the node. The lymph flow, as shown by the presence of 
numerous valves, was toward the pleura. This indicates that the direction of 
lymph flow described for other portions of the lung holds true in this situation; 
namely, that from a narrow zone around the periphery of the lung the flow' is 
toward the pleura, while in other portions of the lung it is toward the hilum. 
Beyond the lymph node, the flow was through the pleural network of lymphatics 
to a hilum node, which showed active lesions. Lymphatics from other parts of 
the lung were seen entering the hilum node, showing that those described were 
not the only source from which it was infected. TT _ 

H. J. CoRpr.R. 


Tuberculosis of the Common Crow. Charles A. Mitchell and R C 
Duthie, Am. Rev. Tuberc. 19:134, 1929. 

The incidence of tuberculosis in wild animals and birds in their natural state 
is largely a matter of conjecture and is governed in all probability by their relative 
chances of exposure rather than by any marked lack of susceptibility. In the 
case of Corvidae and birds of similar habits, contact with man and domesticated 
animals cannot be excluded. These birds might become infected in a number of 
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ways through contact with tuberculous poultry, domesticated animals and their 
dejecta, infected waste-products from garbage dumps and country slaughter- 
houses, and unburied carcasses of diseased animals. The susceptibility of Corvidae 
to mammalian tuberculosis is at present unknown. The ability of the crow to 
transmit infection to other birds or animals remains to be shown. 

H. J. Corpkr. 


Pregnancy and Pulmonary Tuberculosis. Arthur II. Morse, Am. Rev. 

Tuberc. 19:140, 1929. 

Attention is called to the most common theories supporting the contention that 
the reproductive process as a whole dcleteriouslv influences a coexistent pulmonary 
tuberculosis. The relevant outstanding clinical observations appearing in the 
literature of France, Germany and the United States during the past decade arc 
reviewed. Certain factors are considered which may explain the reason for the 
conflicting conclusions regarding the influence of pregnancy on pulmonary tuber- 
culosis, and certain suggestions are offered as bearing on future studies of the 

Pr ° blCm - H. J. CoWT.R. 


Multiple Pulmoxarv Abscesses from Blood Infection by the Proteus 
Group. M. J. Kixg and R. H. Morgax, Am. Rev. Tuberc. 19:182, 1929. 

Recorded cases of human infection with B. pro lens are infrequent. A case 
is presented in which positive blood cultures were obtained two hours after death. 
The micro-organisms were also cultured from lung abscesses and from pus in 
the frontal and maxillary sinuses. Repeated cultures of B. protons were obtained 
from the sputum for several months before death. The organism was pathogenic 
for rabbits and guinea-pigs, and necrosis of the liver and heart muscles was pro- 
duced in the experimental animals. A thermolabile toxin was produced in young 
broth cultures, which experimentally produced lesions comparable with those 
resulting from living micro-organisms. jj j Qj RPFR 


Hemoptysis in Tuberculosis Followed by Massive Pulmonary Atelec- 
tasis. Julius L. Wilson, Am. Rev. Tuberc. 19:310, 1929. 

Hemoptysis complicated by pulmonary atelectasis is extremely rare. The 
atelectasis mar- be logically attributed to the occlusion of a bronchus by a blood 
clot, but in no instance, apparently, has this been verified by recovery of the clot. 
The author reports a case in which a woman, aged 23, expectorated a bronchial 
cast composed of a blood clot. With this expectoration, the pulmonary atelectasis 
rapidly disappeared. jj j Corpkr. 


Some Sources of Acid-Fast Bacilli. Stephen T. Maiier, Am. Rev. Tuberc. 
19:376, 1929. 

Acid-fast bacilli are forms of ordinary bacteria in which waxy capsules have 
developed to resist an unfavorable environment or forms resulting from the stimula- 
tion of acid-fast spores in an environment unfavorable to the full or ordinary 
evolution of these spores. Old tubercle bacilli, when suddenly transferred from 
an atmosphere saturated with their own ethers to one to which there is access 
of air, often grow wholly or partly free from their waxy capsules, and as rapidly as 
so-called pseudo tubercle bacilli. Acid-fast bacilli are to be found in, or can be 
cultivated from, several kinds of cancer. In internal cancer, they resemble the 
acid-fast colon bacilli, in uterine cancer the acid-fast bacilli and in cutaneous 
cancer either these same smegma bacilli or the coccal and ovoid acid-fast forms 
derivable from spore-bearing bacilli. j Corpkr. 
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Tuberculosis Among tiie American Indians. Stephen J. Maiier, Am. Rev. 

Tuberc. 19:407, 1929. 

The American Indians, even in the wild, suffered from tuberculosis, and the 
doctrine that tuberculosis is a curse that the white race has passed along to the 
other races of the world is false. pj. J. COR per. 

The Sickle-Cell Phenomenon in Tuberculosis Patients. Vera B. 

Doc.goi’ol and Richard H. Stitt, Am. Rev. Tuberc. 19:454, 1929. 

The incidence of the sickle-cell phenomenon in seventy-seven tuberculous negro 
patients was found to be 5.2 per cent. The incidence of the sickle-cell phenomenon 
in 1,685 patients examined by different investigators was 6.5 per cent. With 
.hereditary meniscocytosis, a greater prevalence of bizarre cells in the central 
portion of moist-chamber blood preparations is due to a greater asphyxiation of 
the erythrocytes in the center of the drop. Chronic anoxemia, caused by a disease 
or compression of the lung, is not an etiologic factor in the development of the 
meniscocytic anemia from hereditary meniscocytosis, nor can tuberculosis, syphilis 
and secondary anemia be regarded as etiologic factors. n t 


The Trend of Tuberculosis Mortality in Rural and Urban Areas. 

Edgar Sydenstricker, Am. Rev. Tuberc. 19:461, 1929. 

The trend of the rural tuberculosis death rate was essentially identical with 
the urban tuberculosis death rate during the period from 1900 to 1915. Although 

the urban rate maintained itself with reference to the rural rate at a ratio of 

about 2 to 1, the proportionate decline was approximately the same in both popula- 
tions. Immediately subsequent to the depression of the years 1914 and 1915 and in 
the influenza epidemic of 1918, a rise in mortality attributed to tuberculosis 
occurred; this was followed by a sharp drop in the rate of deaths from the disease 
in the years from 1919 to 1921. In these three years, the urban rate declined 
more rapidly than the rural rate. Since then, both rates have been declining 
somewhat more rapidly than in the period from 1900 to 1916. Without more 

detailed statistics, the following is offered : The net effect of the interplay of 

various factors on the tuberculosis death rate during the period from 1900 until 
the world war was approximately the same in urban and rural situations, but 
since then the forces favoring a decline have been somewhat more powerful in 
cities than in country districts. yy j Qj RPER 


Experiments on the Filtrability of the Granular Phase of the 
Tubercle Bacillus. Ralph R. Mellon and Elizabeth L Tost 4.m 
Rev. Tuberc. 19:483, 1929. 

On injection of filtrates of tuberculous material from sixteen different sources, 
two animals of a total of thirty-seven yielded definitely positive results. Classic 
tuberculosis was reproduced, and the typical Kocli bacillus recovered in pure 
culture. These positive results came only when the original material had been 
richly seeded with the granular form of the tubercle bacillus. Lesions which 
were possibly tuberculous also developed in two other guinea-pigs inoculated 
with filtrates from the same granular sources; these were not significant enough 
in the gross, however, to warrant further injection or culture. Evidence for 
the correctness of the filtration point of view can be based, in the beginning at 
least only on definitely positive results. In the absence of an isolatabTe tubercle 
bacillus from lesions that are histologically indistinguishable from known tuber- 
culosis, one is not, with present knowledge of the life history of the tubercle 
bacillus, justified in drawing conclusions as to filtrability. Nor, on the other hand 

lS? C <; eV fr- ° f !!’ bercleS in ^nea-pigs 0 f itself sufficient proof of 
trabihtj . _ Such lesions have been caused by gram-negative paratyphoid lil- e 
micro-organisms. Tins was shown, not only by the isolation of the ^latter and 
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by their pathogenicity, but also by the failure of the histologically true tubercle 
to produce true tuberculosis when reinjected. The relation of this group of micro- 
organisms to lesions indistinguishable from the necrobiotic type of tubercle lesions 


in guinea-pigs must always be kept in mind. 


H. J. Corpi r. 


A Study of Pulmonary Tuberculosis in Children. A. Levinson,. Am. 
Rev. Tuberc. 19:499, 1929. 

In ninety-nine of 119 cases of active tuberculosis, mainly in negro Children, 
pulmonary involvement was found. Sixtv-nine were cases of miliary tuberculosis; 
fifteen, acute tuberculous pneumonia, and fifteen, subacute or chronic pulmonary 
tuberculosis. The reactions to tuberculin were negative in all cases of miliary 
tuberculosis. In some cases, the tuberculin reactions, which were positive when 
the patient entered the hospital, became negative when repeated after the onset 
of a miliary process. The pulmonary involvement in both the acute and the 
subacute forms was rather extensive and was mainly casco-ulcerative. The 
prognosis in all the acute cases was bad. Of the fifteen patients in whom the 
disease was chronic, eleven had died, one was living, but the disease was running a 
progressive course, two were lost track of and one was doing well. 

H. J. Corper. 

The Relationship Between Blood Sedimentation Index and Fibrin 
Content in Tuberculous Patients. Esther M. Greisheimer, 
Charlotte C. Van Winkle and Olga H. Johnson, Am. Rev. Tuberc. 
19:559, 1929. 

A significant relationship was found between the fibrin content and the sedi- 
mentation index in the groups studied. In both sexes, a significant correlation 
existed between the fibrin content and the amount of sedimentation, as determined 
at intervals of from fifteen minutes to one hour. jj j Corper 


Thirty Strains of Gram-Positive Cocci Isolated from Genito-urinary 
Infections. Asya M. S. Stadnichenko, J. Bact. 17:303, 1929. 

Thirty strains of gram-positive cocci isolated from thirty cases of genito- 
urinary infection were studied diagnostically. Following arc the principal results: 
The most prevalent type of infection in this scries was prostatitis. However, no 
correlation was established between this type of infection and the strain of cocci 
isolated in connection with it. Strains in this series had a tendency to ferment 
carbohydrates strongly. The following carbohydrates were fermented by almost 
all the strains : dextrose, sucrose, maltose, mannitol and glycerol. The ability 
of strains in this series to decompose urea was pronounced. On the whole, the 
white strains exhibited more variation in their cultural characteristics than the 
orange. The orange group proved to have a higher percentage of gelatin- 
liquefying, nitrate-reducing, milk-coagulating and urea-decomposing strains. In 
general, the orange strains were more active, and the infections in connection with 
which they were isolated were m6re severe. Author’s Summary. 

The Effect of Filtrates of Certain Intestinal Microbes Upon Bac- 
terial Growth. Margaret F. Upton, J. Bact. 17:315, 1929. 

Bacillus coll and Micrococcus ovalis are inhibited in bacterial filtrates of cultures 
of B. coli, M. ovalis and B. bifidus at a fin value of 4.5 and 5. The inhibition appears 
to be due to some factor in addition to that caused by an increase in hydrogen 
ions. Acetic and formic acids show an effect similar to that shown by filtrates, which 
disappears as the acids tend to become neutralized. Lactic acid has a less inhibitory 
effect than the other acids studied. Under the same conditions, B. coli, M. ovalis 
and B. bifidus utilize lactose differently, giving different proportions of volatile 
and lactic acids. The question is discussed as to the connection between the pres- 
ence of large amounts of volatile acids presumably produced by B. bifidus in the 
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intestine of the breast-fed infant and the inhibition of M. ovalis and B. coli in that 
locality. The prevalence of these last two organisms in the feces of the artificially 
fed infant, in which the reaction is less acid, would seem to correlate with the 
results obtained from experiments outlined in this paper. 

Author’s Summary. 


Relation' suits of tiie Encapsulated Bacilli with Reference to Bact. 

Aerogenes. Philip R. Edwards, J. Bact. 17:339, 1929. 

The organisms that I have received from various sources labelled Friedlander 
bacilli cannot be distinguished from Bacterium aerogenes and the other members 
of the encapsulated group by action on milk or fermentative characters. Five 
cultures of Bact. aerogenes isolated from soil, water and milk have been found to be 
culturally, biochemically and serologically identical with type B of the Friedlander 
bacillus as described by Julianelle. Two cultures of Bact. aerogenes have been 
found serologically identical with a strain of the granuloma bacillus. Bact. aerogenes 
is so closely related to the other encapsulated forms that they should be classified 
in the same genus. No constant differences have been observed that could be 
used to separate the organisms into two or more species. 

Author's Summary. 


Differentiation of L. Acidophilus from L. Bulgaricus. Walter L. 

ICulp, J. Bact. 17:355, 1929. 

The results of these experiments indicate that strains of typical Lactobacillus 
acidophilus can be separated from strains of representative Lactobacillus bulgaricus 
by the determination of their tolerance for indol or phenol. The slight tolerance 
of L. bulgaricus for indol and phenol in experiments in vitro may help to explain 
why L. bulgaricus is not able to survive passage through the digestive tract. 
Further studies are planned to determine the validity of this theory. 

Author’s Summary. 


Oxidation-Reduction Equilibria in Biologic Systems (Potentials of 
Aerobic Cultures of B. Typhosus). Calvin B. Coulter and Moses L. 
Isaacs, J. Exper. Med. 49:711, 1929. 


The reduction potentials of Bacillus typhosus in culture in bouillon that is given 
access at atmospheric oxygen show a negative drift which attains the values found 
in sterile bouillon deaerated with nitrogen: Eh — 0.085 to — 0.095 volt at p n 7.6. 
The potential reaches this level after from six to eight hours’ incubation and is 
maintained at this point for several hours. A slow decline to more negative values 
is then observed and continues for at least forty-eight hours, at which time a 
potential of —0.145 volt may be attained. The bacteria influence the potentials in 
the first period of their growth by exhaustion of oxygen from the culture, thus 
permitting the characteristic potential of the culture medium to become manifest, 
and do not contribute the substances responsible for the observed potentials. The 
decline in potential to values more negative than those of the culture medium 
occurs during the time that the rate of dying of the bacteria approaches and exceeds 
the rate of multiplication; it is suggested that dissolution of bacteria liberates 
reductive substances. Cultures in 0.5 per cent dextrose medium show a somewhat 
more negative potential after eighteen hours’ growth than cultures in medium 
without dextrose. This may be due to the more rapid “turn-over” of the bacteria 
and the liberation of larger amounts of reductive material from the dissolution of 
larger numbers of bacteria. The potential of cultures through which oxygen is 
passed continuously does not show a negative drift at any time. This indicates that 
reductive substances of bacterial origin in the case, at least, of the typhoid bacillus 
co not influence the electrode potentials m the presence of oxygen and confirms the 
importance of bacterial respiration as the means for the removal of oxygen and 
the consequent establishment of characteristic reduction potentials in cultures 

Authors’ Summary. 
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Relation of Varicella to Her res Zoster. T. if. Rivers and L. A. 
Eldridge, Jr., J. Exper. Med. 49:899 and 907, 1929. 

Varicella most frequently occurs in persons under 10 years of age, while zoster 
as a rule is observed in persons beyond that age. The number of cases of varicella 
exhibits a markedly constant seasonal variation. The variations in the prevalence 
of herpes zoster are not regular and do not parallel those of varicella. Experiments 
and clinical observations dealing with the identity of the viruses of varicella and 
herpes zoster arc presented. The results indicate that the etiologic agents concerned 
with these two diseases arc in the majority of instances not identical. 

Authors’ Summary. 

Etiology of Oroya Fever. The Insect Vectors of Carrion’s Disease. 
Hideyo Noguciii, Raymond C. Shannon. Evelyn 11. Tilden and Joseph 
R. Tyler, J. Exper. Med. 49:993, 1929. 

The experimental observations described in this paper lead us to conclude that 
certain phlebotomi act as vectors of Oroya fever and verruca peruana. The 
phlcbotomi that have been shown certainly to carry Bartonella bacillijormis are 
those of the species Phlcbotomus noguchii. Phlcbotomus vcrrucorum is also 
probably a vector, while Phlcbotomus pentensis in this respect remains doubtful. 

Authors’ Summary. 


Some New Aspects of the Etiology and Endemiology of Leprosy. 

Ernest Linwood Walker, J. Prev. Med. 3:167, 1929. 

The confusion and doubt surrounding the cultivation of the lepra bacterium are 
due largely to the pleomorphic and facultative acid-fast character of this organism. 
The acid-sensitive or partly acid-fast coccoid, diphtheroid and actinomycoid organ- 
isms that have been cultivated repeatedly from leprosy arc different stages in its 
life cycle. Hansen’s bacterium in leprous lesions is probably the tissue stage. The 
organism belongs in the genus Actinomyces, as now constituted, and is most nearly 
related to the facultative acid-fast- species, such as Actinomyces astcroidcs and 
Actinomyces caprac. The difficulty of cultivation of the lepra bacterium, the failure 
of experimental infections of man with leprous material and many of the clinical 
and pathologic peculiarities of the disease appear to be due, in part, at least, to the 
fact that the majority of the lepra organisms in the tissues of lepers are dead. 
Proof of the identity of the actinomvces cultivable from leprosy and Hansen's 
bacterium, like proof of the etiologic relation of the latter to leprosy, depends on 
the experimental reproduction of the disease in animals. Notwithstanding the 
absence of such proof, the evidence in support of both relations is convincing. 

The actinomyces of leprosy, like other pathogenic aclinomycetes, is a soil 
organism probably of wide but irregular distribution, and is only a facultative 
parasite. Leprosy probably is primarily an infection from the soil, presumably 
through wounds ; but contagion as a possible secondary mode of dissemination is 
not thereby excluded. The bearing of these conclusions on methods of control of 
leprosy is obvious. It may ultimately be found that protection from soil-infected 
wounds and proper cleansing and disinfection of contracted wounds arc at least as 
important as the segregation and isolation of lepers. Author’s Summary 


Bacterial Study of Hemolytic Streptococci from a Massachusetts Out- 
break of Septic Sore Throat in 1928. Elliott S. Robinson and 
Edith A. Beckler, J. Prev. Med. 3:225, 1929. 

From the bacteriologic study of the outbreak of septic sore throat in Lee, Mass., 
in July, 1928, it appears that the causative organism was Streptococcus cpidcmicus, 
the same etiologic agent found by others in previous outbreaks. This organism 
was found in the throats of a number of patients, in the aural discharge of some 
and in the blood of one. The milk-borne nature of the epidemic is shown by the 
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epidemiologic evidence presented by Lombard and by the finding of S. cpidemicus 
in a cow that bad been providing part of the milk consumed by the patients. The 
source of the cow’s infection remains undetermined and probably undeterminable. 
By the usual criteria, .S', cpidemicus is of human, not bovine, origin, and it is reason- 
able, therefore, to suspect a human source. Although there was illness on the 
farm at a time when the cow might be supposed to have been infected, the epidemio- 
logic evidence is not of itself sufficient to connect this illness with the infection of 
the cow, and there is not at present bacteriologic evidence to link the two. The 
isolation of .V. cpidemicus from the throats of patients is not difficult if one is 
familiar with the colony typical of this organism. Since there may be little 
hemolysis around the surface colony when grown on a moist medium, it may be 
overlooked; for the colony does not greatly resemble that of the more usual 
hemolytic streptococci. Culturally, the strains of S. cpidemicus obtained during 
this epidemic appear identical with those isolated during previous outbreaks. 

Authors’ Summary. 


Negative Results Obtained in the Attempt to Relate Tuberculosis 
Susceptibility of Resistance to a Particular Blood Group. Leland 
W. Parr, J. Prev. Med. 3:237, 1929. 

The extensive literature dealing with the possible correlation of some particular 
blood group and susceptibility or resistance to tuberculosis is contradictory. The 
positive evidence indicates susceptibility in group A and resistance in group O. 
Entirely negative results are more numerous, however, and apparently more signifi- 
cant. The data here presented from 346 cases of clinical tuberculosis in Syria, in 
which tests for blood groups were made, fail to support the contention that there 
is any relation between susceptibility to tuberculosis and any one blood group. 
Siniilarlj', no resistance to tuberculosis could be demonstrated for any one of the 
blood groups. In a series of tuberculin and blood-grouping tests, the 450 persons 
whose reactions to tuberculin were positive fell within the blood groups in the same 
proportions as the entire series of 944 persons. We conclude that all measures for 
the prevention and cure of tuberculosis should be applied to persons equally, 
irrespective of their blood groups, as persons of no one blood group appear to be 
significantly susceptible or particularly resistant to tuberculosis. 

Author's Summary. 


A Study of the Significance of Geographic and Seasonal Variations in 
the Incidence of Poliomyelitis. W. Lloyd Aycock, T. Prev. Med. 3: 
245, 1929. 


There is evidence that, in man, infection with the virus of poliomyelitis manifests 
itself in different ways : frank disease in relatively few and immunization without 
recognizable disease in the majority. Data presented in this paper indicate that 
these different reactions to infection with the virus may be due to variations in the 
physiology of the host, rather than to variations in the virus. Intracerebral inocu- 
lation of the virus in monkeys uniformly produces fatal poliomyelitis, and repeated 
intracutaneous inoculation of active virus produces immunity without symptoms of 
the disease, but neither of these methods reproduces an attack of the same degree 
of severity as that seen in man. It was found, however, that intranasal instillation 
of the virus reproduces poliomyelitis of nearly the same order of severity as that 
observed in man. The disease developed in only a portion of the animals following 
intranasal installation of the virus, and— what seemed to be more significant— in 
many of the animals a much milder form developed than that which practicallv 
always follows intracerebral inoculation. Furthermore, in one instance in which 
the animal showed no symptoms following intranasal inoculation, its blood serum 
in three separate tests was found to be capable of neutralizing the virus. From 
this, it appears that monkeys may possess a resistance to intranasal instillation of 
the virus not unlike that winch man possesses to infection by natural means. It 
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may be possible, therefore, to gain further knowledge of this form of resistance to 
poliomyelitis (autarcesis) by testing the influence of artificial alterations in physio- 
logic functions of the monkey on the results of intranasal instillation of the virus. 

Author’s Summary. 

Tuberculous Origin of Iridocyclitis. A. V. Frisch and A. Pillat A.rch 
f. Ophth. 121:504, 1929. 

The authors believe that tubercle bacilli can produce every form of iridocyclitis 
from the simplest serous type to a panophthalmitis. The intracutaneous test for 
tuberculosis is the most sensitive and is harmless. On the basis of a positive 
intracutaneous tuberculin reaction and the general condition, together with an 
increased rate of sedimentation of the red corpuscles, which occurs frequently, a 
large number of cases of chronic recurring iridocyclitis can be considered as "due 
to tubercle infection, in spite of the absence of typical tubercles. A large number 
of the cases of what was previously named “rheumatic” iridocyclitis belong to this 
group. The rate of sedimentation of the red blood corpuscles is increased in about 
50 per cent of the cases of nodular iritis. - The cases with a normal rate of sedi- 
mentation appear to proceed more favorably. „ ... 

Charles weiss. 


Perisplenitis and the Discovery of Spirochetes in Congenital Syphilis. 
J. Watjen and J. Munzesiieimer, Virchows Arch. f. path. Anat. 269:325, 
1928. 


New and old perisplenitis occurs in more than one half of the cases of con- 
genital syphilis and is often found accompanied by splenomegaly. This perisplenitis 
may be specific, for spirochetes were found in the splenic capsule and the perisplenic 
deposits. Spirochetes may wander into the capsule from the tissue immediately 
underneath it; also by way of the trabeculae, so that their deposition corresponds 
to the course of the connective tissue strands. Spirochetes may reach the peritoneal 
cavity from the splenic capsule, as demonstrated in six cases. That the reverse 
occurs, namely, perisplenitis from spirochetes within the peritoneal cavitv, is not 

50 probablc ‘ Stanley P. Reimann. 


Reaction of the Vessels in the Isolated Rabbit’s Ear to Streptococci. 
A. P. Anociiina-Iwanowa, Ztschr. f. d. ges. exper. Med. 63:792, 1928. 

The author has previously reported experiments with streptococci and their 
toxins on vessels of the rabbit’s car isolated after the method of N. Krawkow. It 
was found that streptococcic (scarlet fever) toxin leads to a narrowing of the 
vessels in the isolated ear and later to edema of the tissue. These reactions are 
most pronounced if the temperature of transfusing fluid is from 37 to 39 C. 

Ralduin Lucre. 

Liberation of Toxins and Hemotoxins from Bacteria Suspended in 
Broth and in Solutions of Different Salts. N. Fujioka, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 57;466, 1928. 

The experiments were made with the hemotoxin of cholera vibrios and the 
toxins of dysentery and of diphtheria bacilli. Suspensions of the bacteria were 
made in broth and in solutions of different salts, and the liberation of the toxin 
or hemotoxin was determined after short periods of extraction. 

The bacterial suspensions in NaCl and ICQ solutions liberated more toxin than 
similar suspensions in CaCk, BrCk or MgCI.. Diphtheria bacteria liberated more 
toxin in a two hour extraction period if suspended in NaCl solution than if 
suspended in broth; after longer periods, more toxin was liberated in the broth, 
owing to growth of the bacteria in the culture medium. 

The author believes that the liberation of the toxin or hemotoxin depends on 
the influence of the different salts on the permeability of the bacterial cell. 

R. C. Avery. 
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Lymphogranuloma Inguinale. Sven Hellerstrom, Acta derm.-vencreoL, 

1929, suppl. 1. 

It appears that inguinal lymphogranuloma can be traced back to the middle 
of the eighteenth century, and probably existed earlier. In Sweden, it was first 
described as a specific disease in 1927, but it is likely that it was observed by 
Odmansson in 1887, and intracutaneous reactions indicate that it has existed there 
since about 1903. 

A detailed account is given of forty-seven cases, two of them in women. In 
twenty-five cases, alterations were seen on the genitalia, the greater number being 
interpreted as primary. They consisted of erosion, superficial ulcer, nodule or 
papule, and urethritis ; sometimes mixed chancre may have been concerned. The 
incubation from the probably infecting coitus to the appearance of adenitis is about 
one month. One “partner-case” as it is called, with isolated coitus, is described. 
In this, the periods of incubation were sixteen and twenty-one days. The city 
of infection in thirty-two cases was stated to have been Stockholm ; in the remainder 
of the cases, the infection was acquired abroad. Erythema nodosum was observed 
in four cases, and inguinal lymphogranuloma is to be included among the infectious 
diseases which may be accompanied by erythema nodosum. 

In every one of the forty-seven cases there was an undoubtedly positive reac- 
tion to Frei’s intracutaneous test (extract of the pus in the affected lymph glands) 
for inguinal lymphogranuloma, carried out with seven different antigens, one of 
which had been obtained from Frei in Breslau. The antigens were tested and 
compared with each other, auto-antigen alone not being employed. In more than 
GO per cent of the cases, Frei’s reaction was carried out within a period of from 
one to three weeks to two months after the adenitis had been observed. The 
reaction was always positive. The persistence of cutaneous allergy, in one instance, 
was for twenty-four and a half years. It has not been possible to obtain any 
allergic reaction in healthy persons by intracutaneous injections of the antigen. 
If proper precautions are taken, the antigen remains active for more than a year. 
The Frei intracutaneous reaction appears to be specific. 

Pathologic examinations and attempts to transfer the disease to animals resulted 
negatively. The anatomic picture in inguinal lymphogranuloma is not pathogno- 
monic, and is, therefore, not sufficient for a diagnosis. Not all buboes are due to 
inguinal lymphogranuloma. In cases of inguinal adenitis, the etiology must be 
established by every possible means, before steps are taken to determine the 
histologic picture. Among the negative control-cases of Frei’s reaction, were 
seventeen of ulcus molle, twelve with buboes. 

The crossed antigen-tests between inguinal lymphogranuloma and climatic bubo, 
which resulted positively and which were verified by Fischer and Frei, appear to 
confirm the theory that inguinal lymphogranuloma and climatic buboes are identical. 
It has been impossible to determine any clinical or anatomic difference between the 
cases in which infections occurred in the tropics (climatic bubo) and those in which 
it occurred in Sweden. 

There is described one case of extragenital localization of inguinal lympho- 
granuloma inguinale with positive intracutaneous reaction, which supports the 
theory that inguinal lymphogranuloma is a disease sui generis. 

Author’s Summary. 


Immunology 

Immunization Against Diphtheria with Ramon’s Toxoid. George F 
Dick and Gladys H. Dick, J. A. M. A. 92:1901, 1929, 

Ramon’s toxoid was found a better immunizing agent than toxin-antitoxin. 


Blood Calcium Distribution in Anaphylaxis in the Guinea-Pig. Herman 
Brown and Susan Griffith Ramsdell, J. Exper. Med. 49:705 19?9 

The results reported for total calcium and the membrane-diffusible’ fraction in 
the serum of the guinea-pig, taken at various intervals during, anaphylactic shock, 
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confirm the observations of previous workers that the total calcium is essentially 

unchanged. There is, however, the further observation that the diffusible fraction 

is considerably increased over that found for the animal similarly treated but not 

manifesting characteristic symptoms. . , ~ 

1 Authors Summary. 


Transmission ok Respiratory Anaphylaxis (Asthma) from Mother to 
Offspring. Bret Ratner and Helen Lee Grijeitl, J. Exper. Med. 49: 
833, 1929. 


A further method is offered whereby sensitization in utero may be established. 
Respiratory anaphylaxis — induced in a pregnant guinea-pig by the inhalation of 
a dry antigenic dust — can thus be transmitted from mother to offspring. A guinea- 
pig thus sensitized in utero, when brought into contact for the first time with an 
anaphylactogenic dust to which the mother was sensitized, will manifest respiratory 
anaphylaxis. The transmission of this hypersensitiveness may be brought about 
passively through the transmission of sensitizing antibodies. A fetus may be 
actively sensitized in utero by a mother who has inhaled the antigenic dust and 
has not herself been sensitive at the time of birth. This state of hypersensitiveness 
may be transmitted in varying degrees of intensity, and when two or more offspring 
are born in the same litter, they may, in some instances, be sensitized to an equal 
degree and sometimes to different degrees. This state of hypersensitiveness can be 
transmitted through more than one litter. All animals cannot be made hyper- 


sensitive. 


Authors' Summary. 


A “Soluhle Specific Substance" Derived from Gum Araisic. Michael 
Heidelderger, Oswat.d T. Avery and Waltiier F. Goebel, J. Exper. 
Med. 49:847, 1929. 

By partial acid hydrolysis a specific carbohydrate may be isolated from gum 
arabic (acacia). This carbohydrate is comparable in its precipitating activity for 
type II and (type III) antipneumococcus serum with the bacterial soluble specific 
substances themselves. On hydrolysis this fraction yields galactose and two or 
more complex sugar acids, one of which appears to be a disaccharide acid com- 
parable with those isolated from the specific polysaccharides of the type III pneumo- 
coccus and the type A Friedlander bacillus. The significance of these observations 


is discussed. 


Authors' Summary. 


Skin Reactions in Rabbits Immunized Intravenously with Non- 
hemolytic Streptococcic. Homer F. Swift and C. L. Derick, J. Exper. 
Med. 49:883, 1929. 


Rabbits immunized intravenously with living culture or nucleoproteins of non- 
hemolytic streptococci react to subsequent intracutaneous inoculations with 
homologous streptococci with smaller and harder lesions than are shown by normal 
animals similarly inoculated; they do not show the general manifestations of hyper- 
sensitiveness such as are shown by animals the tissues of which were previously 
inoculated with the same cultures. A rabbit may react to intracutaneous inocula- 
tion with nonhemolytic streptococci in one of four ways, depending on whether 
it is normal, hypersensitive, immune or cachectic. Most normal animals show a 
secondary reaction about ten days after inoculation with suitable strains of non- 
hemolytic streptococci ; hypersensitive, allergic, or hyperergic animals show much 
larger lesions than do normal ones with the corresponding doses of the same 
streptococci, and practically never show secondary reactions ; immune animals show 
smaller and harder early lesions and usually do not have secondary reactions if 
they are fairly well immunized. Cachectic animals show soft and rapidly fading 


primary reactions and no secondary reactions. 


Authors’ Summary. , 
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Immunologic Reactions with Tobacco Mosaic Virus. Helen A. Purdy, 
J. Exper. Med. 49:919, 1929. 

Evidence is presented that a specific antibody to virus sap, lytic in nature, is 
present in the homologous antiserum from rabbits into which sap from tobacco 
plants affected with mosaic disease has been injected. 

Intradermal Versus Subcutaneous Immunization op Monkeys Against 
Poliomyelitis. F. W. Stewart and C. P. Rhoads, J. Exper. Med. 49: 
959, 1929. 

The introduction of considerable amounts of living, active poliomyelitis virus 
into the skin and subcutaneous tissue of monkeys protects the animals against 
intracerebral inoculations of similar virus material. The degree of protection con- 
ferred by intradermal is greater than that by subcutaneous injection. During 
intradermal and subcutaneous inoculations, no local or general pathologic signs 
were observed. The degree of protection produced by the immunization methods 
used is not absolute, since a percentage of the inoculated monkeys . respond to 
intracerebral injections of highly potent virus. The serums of the animals inocu- 
lated intradermally or subcutaneously neutralized poliomyelitis virus in vitro, 
irrespective of the result of intracerebral inoculation, in all except one instance. 
The power of the serum of treated monkeys to neutralize virus in vitro is a more 
delicate test of immunity than is the intracerebral inoculation. 

Authors’ Summary, 


Yellow Fever Virus. N. C. Davis and A. W. Burke, J. Exper. Med. 49:975 
and 985, 1929. 

While there are quantitative differences in virulence and minor differences in 
behavior, the African strain and the Brazilian strains of yellow fever virus studied 
in this work are immunologically the same. 


Acquired Immunity in Avian Malaria: Immunity to Superinfection. 

William H. Taliaferro and Lucy Graves Taliaferro, J. Prev. Med. 3: 

197, 1929. 

Immunity to superinfection in bird malaria is evidenced by the fact that .when 
large numbers of washed parasitized blood cells are introduced into the blood 
stream of a bird during the latent infection, they are quickly removed, whereas in 
normal birds they not only live, -but increase rapidly in numbers. A quantitative 
study of the degree of immunity to superinfection— that is, the number of parasites 
that are removed, and the rate of removal by the bird during the latent infection — 
indicates that when the number of parasites injected into latent birds is approxi- 
mately from 1 to 100 parasites per ten thousand red cells, the parasites are removed 
from the peripheral blood wthin twenty-four hours. If the number of parasites is 
increased from 100 to 400 per ten thousand red cells, they are removed within 
from forty-eight to seventy-six hours. The degree of immunity to superinfection 
may be less at the beginning of the latent infection than later. Removal of the 
parasites of birds during the latent infection takes place at all stages of the asexual 
cycle. It cannot be considered a phagocytosis of only the merozoites which are "free 
in the serum. A high degree of immunity to superinfection was found as long as 
six hundred and fifty-six days after the primary inoculation of infected organisms. 

Authors’ Summary. 


Acquired Immunity in Avian Malaria. The Absence of Protective Anti 
bodies in Immunity to Superinfection. William H. Taliaferro and 
Lucy Graves Taliaferro, J. Prev. Med. 3:209, 1S29. 

The_ first report of this scries demonstrated a highly effective narasificidal 
mechanism m birds with a latent infection (immunity to superinfection) The 
antS>r P ° rt den,onStrates that this mechanism is not associated with a humoral 



860 


ARCHIVES OF PATHOLOGY 


Streptococcus Toxins. II. Von IIirszfeld, M. Mayzner and F. Przes- 
mycki, Ztschr. f. Immunitatsforsch. u. exper. Therap. 57:414, 1928. 

Forty strains of streptococci from scarlet fever, erysipelas and other sources 
were tested for toxins reactive with human skin. Positive results were obtained 
with almost all strains. Immunologic differences between the toxins were found 
in cross neutralization experiments with scarlet fever and erysipelas toxins and 
convalescent serums. In most cases the scarlet fever convalescent serums 
neutralized the toxin of scarlet fever strains but not the toxin of erysipelas 
strains. The erysipelas convalescent scrums were less specific and usually 
neutralized the toxin of scarlet fever as well as the toxin of erysipelas strains. 

R. C. Avery. 

Influence of Injections or Spleen Extract on Immunity Response or 
Guinea-Pigs. Hans Sciilack, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
57:499, 1928. 

The paper reports that the parenteral injection of spleen extract (freed from 
albumin and lipoids) increases the immunity response of guinea-pigs to smallpox 
vaccine, diphtheria bacilli and staphylococci. Negative results were obtained in 
similar experiments with pneumococci. The author believes that the action of the 
spleen extract can best he explained as due to a stimulation of the reticular 
endothelial apparatus. t* r A • 


Tumors 

The Production of Sarcomas by the Implantation of Embryonic Pulp 
and Inactivated Carcinomatous Pulp. Vincenzo Bisceglie, Tumori 
3:139, 1929. 

No development of tumor was obtained by the simultaneous inoculation of rats 
with embryonal pulp and filtrates of carcinoma from rats. The pulp of car- 
cinoma from rats is inactivated by exposure to chloroform (10 per cent) for three 
hours so completely that its inoculation remains constantly and completely negative. 
By simultaneous inoculation of inactivated pulp of carcinoma and embryonal pulp 
into twenty-five rats there -was obtained in two animals a development of growths 
which on histologic examination proved to be sarcomas and which had given rise 
to metastases in the lungs and liver. One of these tumors was successfully trans- 
planted. The sarcomatous tumors had probably taken their origin from embryonal 
connective tissue cells which had been exposed to the action of a tumor-producing 
agency in the inactivated carcinomatous pulp. The latter is probably a chemical 
product elaborated by cells the metabolism of which has been altered by various 
irritative agents. W . Ophuls. 

The Epithelial Tumors of the Bladder. Alfredo Fontana, Tumori 3: 
185, 1929. 

Fontana has studied eighteen specimens, fourteen obtained at autopsy and four 
at operation. At the pathologico-anatomic institute at Milano, 12 epithelial tumors 
of the bladder were found among 2,000 autopsies. He distinguishes benign and 
malignant papillomas and believes that the majority of carcinomas, especially the 
papillary ones, are derived from them. He also encountered typical primary 
adenocarcinomas of the bladder, associated with adenomatous proliferation of the 
prostate. He believes that in such persons there is a special proliferative activity 
of the vesicoprostatic glandular epithelium and that the physicochemical stimulus 
which produces it causes the malignant degeneration first in the bladder. The 
rare cases of malignant epithelioma of the bladder arise from areas of leukoplakia. 

Contrary to common belief, Fontana found metastases in other organs in several 
cases of carcinoma of the bladder, among them twice in the suprarenals and twice 
in the bones. He believes that these tumors of the bladder develop in especially 
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predisposed organs as a result of various physicochemical stimuli. Other pre- 
disposing factors are stones, exstrophy and diverticula. W. Ophuls. 

The Relation Between Carcinoma and Lipid Metabolism. F. Burgiieim, 
Klin. Wchnschr. 8:828, 1929. 

In contrast with other diseases, the cholesterol in the blood of patients with 
carcinoma is increased after roentgen treatment. This variation disappears when 
the tumor is removed surgically. Malignant tissues contain large amounts of 
cholesterol, benign tissues, little or none. Author’s Summary. 

Neuroblastoma of the Sympathetic Nerve. C. Blumensaat, Virchows 
Arch. f. path. Anat. 269:431, 1928. 

Exceptionally, neuroblastoma of the sympathetic nerve may occur in adults. 
Pure sympathogoniomas have not been described in adults. 

Stanley P. Reimann. 

Mixed Tumors of the Liver. Werner Nissell, Virchows Arch. f. path. 
Anat. 269:446, 1928. 

Mixed tumors of the liver are extremely rare. In the case reported, death 
resulted from hemorrhage due to rupture of the tumor. In addition to epithelial 
and connective tissue and parts histologically malignant, the tumor also contained 
cartilage and bone. The structure probably arose from epithelial and connective 
tissue elements in the liver anlage. The development of cartilage and bone may be 
explained by progressive metaplasia in Lubarsch’s sense. 

Stanley P. Reimann. 


The Frequency of Pulmonary Carcinoma and the Causes of Its Increase. 

E. von Zalka, Ztschr. f. Krebsforscb. 26:130, 1928. 

A study of the relative incidence of primary carcinoma of the lung in autopsy 
statistics from the hospital from 1894 to 1927 showed an increase in that time 
from 1.02 to 6.65 per cent of all cases of cancer. The rise occurred principally 
during the years after 1923. As regards etiology, while following influenza there 
are frequently changes in the lung of precancerous type, the importance of this 
infection as an agent is discounted by the frequent absence of a history of previous 
influenza. A second possible factor is that of exposure to war gases, also asso- 
ciated with altered epithelial relationships. A third conjectural factor is that of 
dietary insufficiency, since deficiency of vitamin A in experimental animals has 
been found to cause epithelial metaplasia. Of the possible factor of irritation 
by exhaust gases from internal combustion engines the writer makes only passing 
mention. 

EL. E. Eggers. 


The Role of the Blood Vessels in the Genesis of Tar Tumors L 
ICreyberg, Ztschr. f. Krebsforsch. 26:191, 1928. 

The application of coal tar to the skin of white mice produces a marked local 
and lasting hyperemia, which appears to have a direct relationship to the ensuing 
epithelial hyperplasia. Effects which have been ascribed to the local alterations of 
nerve supply in these tumors may with equal warrant be ascribed to the vascular 
changes. 

H. E. Rogers. 


The Nature and tiie Clinical Value of the Cancer Reaction of Roffo 
26-214 LA 19°8 VICZ W ‘ Jankowska ' Hilaro ' vi cz, Ztschr. f. Krebsforsch' 

A study of the Roffo reaction for cancer — consisting of the addition of aqueous 
solution of neutral red to the serum to be tested, with a red coloration indicating 
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the presence of malignant disease — led to the conclusion that the altered reaction 
was due to the presence of increased globulin content in the serum. Clinical 
application did not show it to be of any great diagnostic value. 

H. E. Eggi.hs. 

Humoral and Cellular Guo wui Factors or Cancer Cells. A . Fischer, 
Ztschr. f. ICrebsforsch. 26:228, 1928. 

Carcinoma cells arc capable of obtaining nutritive material, as shown by con- 
tinued and progressive growth in vitro, from serum and from inactivated embryonal 
extracts, differing in this respect from normal tissues. Also, carcinoma cells 
showed continued growth if they were in direct contact with fibroblasts, even if 
cultural conditions no longer permitted the growth of the latter. 

Ii. E. Efif.i rs. 


The Measi remen r or Growth or Carcinoma Cells in Vitro. A. Fischer 
and H. Laser, Ztschr. f. Krebsforsch. 26:235. 1928. 

The residual energy and the inherent growth energy of carcinoma cells in 
Tjr ode’s solution were found to be somewhat less than those of normal tissues. 
If to the carcinomatous cells in vitro there were added normal tissues, the former 
showed an increased residual energy, which may be ascribed to the summation of 
the nutritive reserve of both tissues. Carcinoma cells grown in serum showed a 
considerable enhancement of growth if they were placed previously in contact with 
normal cells. By this contact they obtained an accessory principle, not nutritive 
in character, which acted as an accelerator of anabolism from the nutritive elements 
of the serum. This accessory factor is one of the important causes of unlimited 
proliferation in the organism. Carcinoma cells were found to be sensitive to 
embryonal extracts and to certain preparations of proteoses ; with increased con- 
centration of these there was an increase in the rate of growth, but with high 
concentrations the cells died rapidly. pj p Fggers 


The Growth or Carcinoma Cells and the Hydrogen Ion Concentration 
of the Medium. A. Fischer, Ztschr. f. Krebsforsch. 26:250, 1928. 

Carcinoma cells were found to be very sensitive to variations of the hydrogen 
ion concentration of the medium. At a />» of 5.9 growth no longer continued, 
although fibroblasts continued to grow for several days. On the other hand, cancer 
cells were less affected by increased alkalinity. The optimal hydrogen ion con- 
centration for growth of malignant tumor cells is at least not more acid than that 
of normal tissues. T t t? t,- , ... 


The Practical Value or thi: Interferometric Methods in the Diag- 
nosis of Cancer. F. P. Tinozzi, Ztschr. f. Krebsforsch. 26:286. 1928. 

The writer concludes that while the interferometric examination of blood serum 
offers so many complications, especially in the way of technical difficulties, it is 
of little practical value at present; improved and simplified methods may ultimately 
prove of importance in the diagnosis of malignancy. u p p. r| , is 


Tiie Influence or Vitamin Unbalance on the Origin or Malignant 
Tumors. R. Erdmann and E. Haagen, Ztschr. f. Krebsforsch. 26:333, 1928. 

In a small percentage of rats (three of eighty-three animals surviving over four 
weeks) fed on a diet deficient in all vitamins except B and D, with the latter given 
in excess, there occurred spontaneous tumor development, which was shown by 
none of the control animals of similar descent on normal diets. The writers admit 
the possibility of congenital sensitiveness to vitamin unbalance. The latter condi- 
tion they assume result^ in a lowering of cell unions, especially those of the reticulo- 
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endothelial system, by which the appearance of cell aggregates -in reaction to 
external stimuli is favored, and these aggregates ultimately develop into tumors. 

H. E. Eggkrs. 

Nuclear Measurements in Tar Cancers of White Mice. W. Epantschin, 
Ztschr. f. Krebsforsch. 26:439, 1928. 

Following the continued application of coal tar to the skin of the white mouse, 
there is an increase in the size of the epithelial nuclei. The nuclei of the cells 
of tar cancers are characterized by marked polymorphism and increased size, 
comparable in these respects to those of cancers of the skin in men.* In corre- 
sponding cancroidal tissues the polymorphism and increased size are present, but 
to a lesser degree. jj E. Eggkrs. 

The Biology of Cancer Cells in Vitro. A. Fischer, Ztschr. f. Krebsforsch. 
26:463, 1928. 

Fischer’s views of the biology of cancerous tissues, as revealed by tissue 
cultures, may be summarized as follows: Cancer cells are distinguished, even 
outside the living organism, by certain properties which they transmit to their 
offspring. Their enhanced growth is achieved by their ability to utilize as food- 
stuffs materials unsuited for normal cells. Also, they obtain a growth-stimulating 
factor by contact with normal cells. The differences in dynamic metabolism and 
in reactions to injury are revealed by their behavior in vitro. All differences are 
probably to be viewed as of quantitative rather than of qualitative character. 

H. E. Eggkrs. 

Organ Changes in Mice After Application of Coal Tar. W. Berghoff, 
Ztschr. f. Krebsforsch. 26:468, 1928. 

Following the long continued application of coal tar to the skin of white mice, 
three types of tissue change occur. Many animals show marked degenerative 
changes in the liver and kidneys; there is cellular proliferation, apparently of the 
reticulo-endothelial system, in the liver and spleen, and amyloid infiltration was 
seen especially in the spleen, more rarely in the liver and kidney. That these 
changes, especially the amyloid change, are not to be ascribed entirely to tumor 
action is shown by the fact that they occurred in animals without tumor. In 
either case their inception is probably to be ascribed to disturbance of the protein 
metabolism. All these changes were more pronounced in animals with developed 
tumors, which the writer interprets as indicating that tumors are most apt to 
form in those animals showing greatest organic injury. On the other hand, a 
series of mice fed with a diet high in iodized oil developed a high percentage of 
tumors, without showing amyloid infiltration. Evidently, the factors producing 
amyloidosis are not identical with those producing tumor. In general, Berghoff 
regards the degenerative changes as an indication of metabolic disorder which 
predisposes the animal to tumor formation, with the external irritation acting as 
the direct cause. 

H. E. Eggers. 


Medicolegal Pathology 

Resistance of Criminals Against Accidental and Surgical Traumatisms 
C. Gasparini, Arch, di antrop. crim. 48:1, 1928. 

An interesting discussion is based on several clinical observations illustrating a 
peculiar, extraordinary resistance of criminals against various kinds of physical 
and psychic traumatisms such as severe injuries, operative procedures, dangerous 
infections, etc a fact which Lombroso already had emphasized and designated as 
disvulnerabihta. It ,s a characteristic somatic behavior exhibited bv real 
criminals, and forms an important subject in the study of biology of criminals. 


I 
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Similar observations can be made also among certain types of prostitutes, since 
prostitution can be regarded as a degenerative equivalent of delinquency. Such 
prostitutes show many somatic and psychic stigmas of degeneration, such as hypo- 
algesia, intellectual deficiency, impudence, aversion to work, etc. In spite of all 
possible and conceivable privations, exposures and hardships, the criminal remains 
unaffected. And in this respect there is a striking difference between the real, 
common criminal and the so-called political criminal. The mortality of the first 
group is low compared with that observed in short-termed prisoners. This sur- 
prising physical resistance is particularly evident toward abdominal wounds of any 
kind, ingestion of foreign bodies, etc., and in rapidity of recovery, so that Martini 
called the peritoneum of a criminal a “dog’s peritoneum.” Gasparini concludes that 
the biologically peculiar resistance of criminals against accidental and surgical 
traumatisms forms one of the degenerative signs of delinqency. 

E. L. Miloslavicii. 


Distribution of the Blood Groups Among the Criminals in Piemont. 

G. Canuto, Arch, di antrop. crim. 48:687, 1928. 

Among Piemontcsc criminals, an increase in the blood group B was observed 
with a corresponding decrease in groups A and AB ; the A : B index is smaller 
than the racial biochemical index of the normal population of Piemont. The 
preponderance of group B was found in persons who repeatedly committed one 
and the same delinquent act, as well as among those who had already been sen- 
tenced several times. In an analogous way, group B was often met with in 
criminals who were sentenced for various crimes. But a decided increase of 
group B was found in instances of homicide, robbery, violence, rape and rebellion, 
particularly if the perpetrators of these crimes were contrasted with other types 
of deliquents. There is an unmistakable correlation between group B and the 
presence of the somatic characteristics and external signs of degeneration that 
constitute the criminal type. E . L> MlLOStAVIcn . 


Practical Value of Crystallization of Hemoglobin for Diagnosis of 
Blood. F. Nicoletti, Arch, di antrop. crim. 48:705, 1928. 

Even prior to the time of the discovery of the precipitin test, crystallization of 
hemoglobin was intensively studied for medicolegal purposes in order to establish 
a reliable and specific method for differentiation of blood of various animal species. 
Falco was the first who studied it with the method of Amantea, using the highly 
hemolytic substance Saponaria officinalis; he believed that he was able to differ- 
entiate between human blood (adult as well as new-born) and that of other 
animals. The author now reports results of his investigations regarding human 
and animal blood, employing not only saponin, but also other chemicals, such as 
sodium fluoride and ammonia, particularly for fluid or clotted blood. From the 
results obtained, he concludes that only certain animals (guinea-pig, mouse, rat, 
squirrel) possess a constant and characteristic type of hemoglobin crystallization 
which allows one not only to diagnose the species in question, but also to differ- 
entiate between human blood and that of other animals. Some animals (dog, cat, 
hog, horse, rabbit, chicken, man, etc.), however, do not show any specific mor- 
phologic peculiarities that could be used to determine successfully the respective 
species. In some animals (guinea-pig, mouse, horse, rabbit), the blood pigment 
crystallizes only while in the state of oxyhemoglobin; in other species (cat, man, 
etc.) exclusively as reduced hemoglobin, while the blood pigment of such animals 
as dog, chicken and hog produces crystals from reduced hemoglobin, as well as 
from oxyhemoglobin. From all the methods described to date to obtain crystalliza- 
tion of hemoglobin, the best one is the saponin method of Amantea. Such a 
crystallization is also readily achieved if one uses tungstate, molybdate, phosphate 
and particularly sodium sulphate. The blood pigment of a given species generally 
needs for crystallization a definite period of time, which differs from that required 
by the blood pigment of another species (for instance, that of a guinea-pig or a 



ABSTRACTS FROM CURRENT LITERATURE 865 

mouse will crystallize in from a few minutes to from one to four hours, that of a 
hog in from eighteen to twenty hours). This phenomenon is independent of any 
physical or chemical influences. The individual crystals, observed under a polar- 
izing microscope, do not present any optic properties that would enable one 
positively to differentiate between the hemoglobin of various animal species. The 
following facts would, with great probability, permit the diagnosis of human 
blood: (1) the presence of crystals of reduced hemoglobin; (2) occurrence of 
crystals in exclusively tabular form (rectangular tables) ; (3) a time period for 
the crystallization of not less than twenty-four hours ; (4) after a few days a tint 
of violet in the hemoglobin crystals (not noticeable in other species), and (5) a 
relatively short durability of the specimens prepared. g Miloslavich. 


Mental and Physical Competency Following a Bullet Wound of the 
Head. W. Weimann, Arch. f. Kriminol. 82:178, 1928. 

A man noticed no ill effects after shooting himself in the right temple. He 
felt the bullet pass out of the left temple. He lay in bed, but was completely 
oriented, and at a judicial hearing the next day made a clear statement. The 
wound healed after brain tissue and particles of bone had escaped and trephining 
had been done for abscesses that developed. It was assumed that the anterior 
horns of the lateral ventricles had not been opened and that certain so-called 
“blind” regions of the brain were the only parts injured. g g LeCount 


Subendocardial Hemorrhage and Its Significance. J. Geringer, Beitr. z. 

gerichtl. Med. 8:105, 1928. 

Subendocardial hemorrhages were found more frequently in bodies examined 
because the deaths were definitely subject to medicolegal inquiry than in those 
examined simply because death was not expected and health regulations in Vienna 
required their examination. In the first group there were only twenty bodies with 
subendocardial hemorrhages in 1,740 (1.2 per cent) examined post mortem; in the 
second group, the hemorrhages were in eighty-two of 707 bodies (11.5 per cent). 
Their cause, location, size and relation to the bundle of His conduction bands are 
reviewed with the literature and many tables of statistics. It was found that 
they are more frequent with death from hemorrhage and especially internal 
hemorrhage. Injuries of the head, particularly when there is an accompanying 
compression of the brain, metallic poisons, convulsions, apoplexy and tumors of 
the brain are other important causes. The hemorrhages as a rule are under the 
lining of the septal portion of the left ventricle; in only three hearts were they 
in the right ventricle. 

That they are a consequence of postmortem rigor in the heart muscle, as 
has been claimed by Sury, is denied by Geringer, who, however, admits that they 
may be agonal or pre-agonal. They occur more with death from slow bleeding 
than with death taking place quickly from the loss of a large amount of blood. As 
a rule, there was but little blood in the heart chambers. The subendocardial 
hemorrhages were not related in any way to arteriosclerosis or to age. In this 
report there is practically no reference to the influence that fibrillary contractions 
at the time of death or failure of all portions of the myocardium to cease con- 
tractions at the same time may have in causing these hemorrhages, although as 
already stated, Geringer does suggest that they may be agonal. 

E. R. LeCount. 


K. Szekely, Beitr. z. gerichtl. Med. 


Aneurysms of the Cerebral Arteries. 

8:162, 1928. 

Medicolegal postmortem examinations sometimes disclose extensive interlepto- 
menmgeal hemorrhage from ruptured aneurysms of the cerebral arteries as the 
explanation for sudden death. Because vomiting is often one of the symptoms of 
such hemorrhages, poisoning is suspected. In 11,500 necropsies at Vienna in the 
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Institute for Legal Medicine, there were 157 such deaths, or 1.4 per cent, and 
during the same period 348 -from intracerebral apoplexy. A belief has long pre- 
vailed that the middle cerebral arteries are the seat of these aneurysms more than 
other arteries of the brain, but Szekely found the hemorrhages were far more 
frequently from aneurysms of the anterior communicating artery (table). 

Another surprise in his summary is the greater number of such hemorrhages in 
women, the ratio of females to males being 65 : 35. In women, the aneurysms were 
mainly of the carotid system; in men, of the vertebral arteries and the vessels 
formed by them. Three fourths of all the 157 hemorrhages occurred in persons 

Distribution of Aneurysms of Large Intracranial Arteries 



Per Cent 


Per Cent 

Anterior communicating . . 

32.0 

Left internal carotid 

3.7 

Right middle cerebral 

15.0 

Right internal carotid 

2.5 

Left middle cerebral 

12.3 

Left posterior cerebral . . . . 

2.5 

Basilar 

9.0 

Right communicating 

1.5 

Right anterior cerebral. . . . 

6.2 

Right vertebral 

1.5 

Left vertebral 

5.7 

Right posterior cerebral . . . 

0.6 

Left anterior cerebral 

5.5 

Left communicating 

0.6 


Inferior anteriol cerebellar 0.6 


aged 35 or older. The persons were not all adults, four being 20 years of 
age or less, the youngest of whom was aged 8. The aneurysms were nearly all 
small, only four being hazelnut or cherry sized. They were commonly at the site 
of branching; eight where the vertebral arteries unite to form the basilar artery. 
Syphilis is said to have caused a small number, but many more were from athero- 
sclerosis and high blood pressure. When death was not immediate, the symptoms, 
in addition to the vomiting referred to, were dizziness, headaches, etc., rather than 
focal symptoms. E . R LeCount. 


Cataleptic Rigor Mortis Leading to Detection of Murder. W. H. 

Schultze, Deutsche Ztschr. f. d. ges. gerichtl. Med. 13:13, 1929. 

The occurrence of rigor mortis immediately after death is rather fare, and 
only a few thoroughly investigated cases have been accepted. Some pathologists 
with an experience of many years have never observed this condition. The case 
reported by Schultze was that of a man shot through the head from right to left 
as he was sitting on a stool before a writing table. The body and the room and 
its other contents were taken in charge by the police at once, and when Schultze 
came he found the stool up-turned and the body prone with the right hand and 
arm underneath and the left arm bent, the thorax and abdomen not touching the 
floor. The back was a little bowed and the legs slightly bent. There was a pen 
in the right hand and a piece of paper in the left, both grasped firmly. It was 
concluded that rigor came op immediately when he was shot. It was present in 
all parts of the body. 

The son-in-law at first denied having done the shooting, and was confounded 
when the body was turned over and writing materials found so tightly held ; 
evidently he had not known that they were there. Subsequently, he confessed. 

E. R. LeCount. 

Help by the Mother During Labor, Causing Death of the Child. W. H. 

Schultze, Deutsche Ztschr. f. d. ges. gerichtl. Med. 13:21, 1929. 

Difficult}' in explaining the injuries and death of a newly born child finally 
resulted in tracing them to an arm presentation and self-delivery by the unwed 
mother when she was alone. The swollen left hand, the direction and location of 
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abrasions and nail scratches corroborated the story told by the mother. A fracture 
of the cranium and an injury of the brain occurred by pressure of the head in the 
birth canal, when the child was born “conduplicato corpore.” The self-aid was 
successful because the woman was a multipara and labor several weeks too early; 
the weight of the child was only 1,700 Gm. The child was born alive and lived 
about two hours. For a time, the mother was suspected of infanticide. 

E. R. Le Count. 

Changes of Renal Blood Vessels in Experimental Poisoning with 
Bichloride of Mercury. B. A. Photakis and E. Nikolaides, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 13:28, 1929. 

Swelling, shrinkage and necrosis of the endothelium of both the intertubular 
and glomerular capillaries, with hemorrhage and subsequent collapse and con- 
traction of the malpighian bodies, were found in dogs given from 0.005 to 0.01 Gm. 
of bichloride of mercury per kilogram intravenously. The investigators maintain 
that the changes are not so exclusively in the epithelium as has been claimed, and 
that the term bichloride of mercury “nephrosis” is not suitable. 

E. R. Le Count. 


Proof of Arsenic Poisoning After Cremation. M. H. Remund, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 13:33, 1929. 

Five years after the death of a man and the cremation of his bod}', suspicions 
of poisoning were aroused by attempts to blackmail the widow. From the ashes, 
which had been preserved in an urn, 47.2 mg. of arsenic was recovered. Of this, 
about 40 Gm. was accepted as belonging to the Paris green that the widow had 
used; the remainder was possibly derived from various other sources, such as the 
hardware of the casket, the urn, arsenic normally present in the body, etc. On this 
basis, it was concluded that the amount of arsenic in the body before cremation 
must have been at least 0.4 Gm. The lethal dose is from 0.1 to 0.2 Gm. Probably, 
a large factor in deciding as to the arsenic poisoning was the use of coke from the 
gas works in the crematory, such fuel being free from arsenic. Moreover, no 
other fuel had ever been used there. 

Experiments were made with other bodies of persons dying from natural 
causes, one that of a person who had died from acute arsenic poisoning, and with 
bodies of lower animals. One interesting experiment was placing organs from an 
animal poisoned with arsenic under bones from a normal animal and finding that, 
by sublimation, the bones became heavily impregnated with arsenic. This is 
important because of its bearing on the common belief that large amounts of 

arsenic accumulate in the bones during life. „ ^ T _ 

E. R. Le Count. 


A. M. Marx, Deutsche Ztschr. f. d. ges. gerichtl. 


Suicide by Strangulation. 

Med. 13:104, 1929. 

The opinion is generally held that it is impossible for a person to throttle or 
strangle himself so that death results. One reason for the bolding of this view is 
that postmortem examinations alone fail to decide whether death is from murder 
or suicide. Marx reports two cases in which the circumstances left little doubt 
that self-strangulation had caused death. One concerned an insane mother who, 
after beating a daughter unconscious, strangled herself in bed by pulling a silk- 
cord tight. The knot of the cord was on the left side of the neck, and the daughter 
was crippled from infancy and moved only in a wheel chair. In the second case 
an insulated electric wire was wound about the neck nine or ten times and where 
each cod lay against the loop at the end, the insulation was abraded because it 
had been pulled so tightly. The body was found in a farm field six weeks after 
the man had disappeared. A letter in his clothes stated his intention to commit 

trouble HlS ha ' 1C Wntmg WaS Klentified; tlle content was a tale of domestic 

E. R. Le Count. 
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Importance of the Distribution of Arsenic in tiie Body. S. Sciionberg, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 13:111, 1929. 

Not only the amount of arsenic found in different parts of the body is impor- 
tant, but also its location is of value in determining how it was administered. 
Following a single, but not fatal, oral dose in rabbits, the rabbits being killed at 
different times, the arsenic disappeared from the content of the stomach and bowel 
first; reached its peak in the liver in the thirty-fourth hour; was absent from the 
kidneys but present in the brain in considerable amounts on the seventh day, and 
at this time was found in the skin and hair in % s of the amount given and in the 
liver in only Vioo- 

In two rabbits receiving a single dose intravenously and killed, one four and 
the other eighteen hours later, there were traces in the wall of the stomach and 
bowel, but none in their content. The distribution and amounts in those killed 
some time after the last of a number of doses were similar to what was found in 
those killed some time after a single dose. When killed earlier after the last one 
of a number of administrations, the quantity in the hide, as well as in the stomach, 
bowel and liver, definitely indicated multiple doses. Conditions in, and indications 
from, the bones were similar to those in and from the skin and hair. Arsenic is 
present in the brain for relatively long periods after a single dose. 

E. R. Le Count. 

Spectrograpiiic Examination of Bullets. W. Schwarzacher, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 13:226, 1929. 

French investigators made a spectroscopic study of the composition of the 
projectiles of the “Big Bertha” used to bombard Paris during the World’s War. 
In a few cases information gained by this method concerning the various metals 
of the missiles of revolvers and other small weapons has been of great use in 
prosecuting crime. Spectrum analysis of the metallic jackets of seven bullets of 
different calibers and of their lead cores, and also of four unmantled bullets, was 
made. Three of the naked bullets or cores contained copper and iron, or iron 
alone, in addition to lead; only one was pure lead. The mantles, however, had a 
much more varied composition, some containing as many as eight elements, includ- 
ing such rare metals as scandium and vanadium and zirconium. Cobalt, aluminium 
and silver were also found. 

The weapons from some firms, although taking cartridges of different calibers, 
had mantles for the bullets with a similar group of metals in them. But this was 
not true for the bullets of other firms making guns of a particular kind. By 
dissolving the metals in nitric acid and using solutions of from 0.1 to 0.0001 per 
cent, some indication was obtained of the quantity of each metal present. 

E. R. Le Count. 

Demonstration of Fat and Air Embolism. Otto Schmidt, Deutsche Ztschr. 
f. d. ges. ger. gerichtl. Med. 13:231, 1929. 

Two deaths are reported, one from fat embolism following a broken leg, the 
other from air embolism due to the use of a rubber syringe to bring on an 
abortion. In each body, the foramen ovale was patent, and the emboli were easily 
and promptly found grossly in the vessels of the choroid plexus. Since air readily 
enters veins torn across when the skull cap is removed, or both veins and arteries 
of the brain when such vessels are cut in removing the brain, the suggestion is 
made that possibly one or both procedures should be carried out under water. 

E. R. Le Count. 

Delayed Death After Penetrating Wounds of the Heart. K. Meixner, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 13:250, 1929. 

Wounds penetrating the right auricle of the heart are not so abruptly fatal as 
are those penetrating other parts of the heart. But when the right auricle is torn 
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or perforated from in front, some of the large blood vessels are generally injured 
and death comes on quickly. There is a place between the mouths of the superior 
and inferior vena cava where the sinus of the right ventricle may be perforated and 
death may not occur so promptly. Meixner describes two such wounds, one, a 
laceration from blunt force, reported by Geringer (Beitr. z. gerichtl. Med. 3:1, 
1919) ; the other, a stab wound and his own observation. A third and much more 
* remarkable case is that of a man who lived twenty-five days after he had. shot 
himself, the bullet passing into the right ventricle, through the interventricular 
septum, through the base of the front mitral leaflet and into the wall of the left 
auricle, where it lodged. Infection of the wound set in and death was from 
pyemia and metastatic abscesses of the brain, rather than from wounds of the heart. 

E. R. Le Count. 


The Influence of Hydrocyanic Gas on the Color of Livores. W. Laves, 

Deutsche Ztschr. f. d. ges. gerichtl. Med. 13:261, 1929. 

Among the several theories for the bright red patches in the skin after death 
from prussic acid and its compounds, none is altogether satisfactory. The most 
acceptable assumes that they are a result of postmortem diffusion of the volatile 
acid in its gaseous state. Many experiments were made by Laves, all supporting 
such a view. The wide-spread belief that such pink or scarlet livores are a common 
effect of poisoning by HCN is not in accord with the facts. At the Institute of 
Legal Medicine in Graz during twenty years, twelve deaths, it was decided, resulted 
from HCN. One body had bright red patches in the skin with the blood a similar 
color. Two others had such red livores, but the blood was dark. No such changes 
were observed in the other bodies. Laves took pieces of skin containing the 
usual grayish-purple livores and after covering all but the external surface of 
some and the deeper surface of others with paraffin found they became bright red 
when exposed to HCN. 

Other experiments were made with bodies of persons dead from natural causes 
and with conditions arranged to ascertain the effect of temperature anc! moisture 
on the rate of diffusion of HCN. It was learned that this gas diffuses about twice 
as fast as Os, that some of the red color of cadaveric spots is due to Os entering 
the body from without and that diffusion of gases from without into the body is 
greatly aided by the moisture which collects on the skin when bodies are kept in 
cold, damp places. A diffusion of HCN outward toward the surface takes place 
when sodium cyanide, for example, is swallowed and when the gas kills persons 
who inhale it after entering buildings or the holds of ships too soon after its use as a 
vermifuge or a rat poison. The immediate death which it causes is also in agree- 
ment with postmortem formation of whatever color changes are made by this 

powerful swift poison. „ ^ T _ 

E. R. Le Count. 


New Interpretations from Postmortem Examinations. Raestrub, 

Deutsche Arch. f. d. ges. gerichlt. Med. 13: 291, 1929. 

Of all the many varieties of objective evidence useful in medicolegal investiga- 
tions that furnished by postmortem examinations is by far the most valuable. 
Raestrub believes that there is a marked and increasing tendency to overlook this, 
and that one of the many forces now responsible for belittling "the significance of 
such evidence is incompetency of prosecuting officials and police engaged in criminal 
work. He deplores the accord between these officials and the effect that premature 
announcements resulting from their co-operation have on judicial proceedings. 
Another factor is the disposition to omit postmortem examinations and from such 
information as the police furnish and merely a cursory inspection of the outside 
of the body, to decide what caused death. 

To illustrate his disapproval of this trend of affairs Raestrub, working under 
Ivrckel m the Institute of Legal Medicine, refers to several experiences which they 
had there at Leipzig. One was a plea of self defence made by a man who claimed 
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that the stab wound of the neck in his antagonist, who died, was incidental to a 
scuffle during which he simply tried to brandish the weapon and to use only the 
flat side of the blade. It was necessary to insist that a postmortem examination 
should be made. When this was made, a second deep stab wound into the thorax 
through the sternum and penetrating the aorta was found, a wound which must 
have been made with great force. Death was not, as had been claimed, from 
bleeding from the wound of the neck, but was internal and from the wounded 
aorta. 

Another death thought to be from hemorrhage from radial blood vessels cut 
in the wrists was found by the postmortem examination to be from suffocation ; 
the throat was plugged by a gag placed there by the woman when she tried unsuc- 
cessfully to kill herself; the important radial vessels were intact. 

Two other murders were sex crimes. Both bodies were found in the same 
locality, one that of a girl, aged 23; the other, that of a boy of the same age. 
Thorough examination of the body of the girl, who was killed first, and of her 
clothes, left no other possible conclusion except that she was first assaulted and 
then drowned, and a report to that effect was given the authorities. A few 
days later, to the great astonishment of Raestrub and his colleagues, a statement 
appeared in the newspapers, that death from violence was improbable and that 
the injuries were from epileptic fits. This announcement came from an expert 
consulted by the police, and from one who, moreover, was not present at the 
examination of the body. Two years later, the boy was killed and ’ again the 
newspapers opposed the conclusions of those at the Institute of Legal Medicine, 
who were forced to believe that both murders were probably committed by the 

samc person ' E. R. Le Count. 


Rupture of the Uterus. M. Krugkr-Franke, Munchen. med. Wchnschr. 75: 

132, 1928. 

The mortality from rupture of the uterus is from 30 to 60 per cent. The author 
had six recoveries after hysterectomy in seven cases. He mentions as causes scars 
from operations involving the body of the uterus, abortion, puerperal fever, tears 
from labor, administration of preparations of hypophysis and defective training of 
physicians for obstetric work. Tears lengthwise in the cervix and tears in Bandl's 
contriction ring are the common locations of the lacerations. The patients are 
excited, have a redness of the face, suffer from repeated pains due to uterine con- 
tractions and have a tender lower uterine segment. g LeCount 


Technical 

The Diagnostic Value of a Colorimeter for the Meltzer-Lyon Test. 
Edward Hollander, Am. J. M. Sc. 177:377, 1929. 

A colorimeter was used in 100 consecutive cases of cholelithiasis for the determi- 
nation of the volume and color intensity of the dark bile obtained by duodenobiliary 
drainage, which is assumed to be derived from the gallbladder and which is com- 
monly known as “B” bile. The bile was also examined microscopically. Gross 
disease of the gallbladder was present when the following observations were 
made: (1) no “B” bile; (2) from % to % of the normal amount of “B” bile 
without cholesterol crystals ; (3) from % to 4 /r, of the normal amount of “B ’ 
bile with agminated cholesterol crystals. When the amount of “B” bile was 
normal, the gallbladder at operation was practically normal in size and shape 
and was functioning through an open cystic duct. When agminated cholesterol 
crystals precipitated on particles of bile-stained debris were present in these cases, 
cholesterosis of the gallbladder with or without stones was found. In 4 per cent 
of the cases of cholelithiasis in which calculi were present in a normal-sized gall- 
bladder, the amount of “B” bile was normal and agminated cholesterol crystals 
were absent. Pearl M. Zeek. 
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The Volume and Hemoglobin Content of the Red Blood Corpuscle. 

Maxwell M. Wintrobe, Am. J. M. Sc. 117:513, 1929. 

Simple methods are described for the calculation of the volume and hemoglobin 
content of the red blood corpuscle. Healthy young adult cells vary from 70 to 98 
cubic microns in diameter and contain 28.7 by 10~ 12 Gm. of hemoglobin, the latter 
occupying about 33.3 per cent of the entire volume of the cell. 

Pearl M. Zeek. 

Suggestions for Staining Tumors of Spongioblastic Origin. Nathan 

Chandler Foot, Am. J. Path. 5:215, 1929. 

A method is described whereby the Globus-Hortcga technic is combined with 
the hematoxylin-van Gieson stain, so that a polychrome picture results. It is 
believed that this gives slides that are more readily interpreted and have a greater 
similarity to routine sections than is the case with those impregnated with silver 
alone. They are also better suited to photomicrography. 

Author’s Summary. 

Methods for Growing Brucella Organisms from Feces in Undulant 

Fever. H. L. Amoss and Mary A. Poston, J. A. M. A. 93:170 (July 20) 

1929. 

About 1 Gm. of fresh feces was mixed in 50 cc. of sterile isotonic salt solution 
and shaken for a few minutes to insure thorough suspension. The suspension 
was filtered through four layers of number 1 hospital gauze to remove gross 
particles and centrifugated at half speed for three minutes to throw down other 
particles and larger bacteria. To the supernatant suspension, a sufficient amount 
of immune serum was added to make the total dilution 1 : 100, and after being shaken 
the mixture was placed in a water bath at 37 C. for two hours. The suspension 
was centrifugated at half speed for five minutes and the supernatant fluid discarded. 

The precipitate was resuspended in isotonic salt solution, stirred and centrifu- 
gated at the same speed again. The supernatant fluid was again discarded and 
the procedure repeated twice. Finally the precipitate was spread with a bent 
glass rod on eosin-methylene blue plates, some of which were incubated at 37 C. 
aerobically and others in an anaerobic jar containing 10 per cent carbon dioxide. 

Large clear colonies appeared after ninety-six hours. These were fished and 
the organism identified in the usual manner. 

By this method a Brucella strain corresponding immunologically to Hygienic 
Laboratory strain 428 has been cultivated thirty-six times from the stools of a 
patient suffering from Brucella peritonitis and oophoritis. Brucella abortus 
(porcine) has been isolated from the stools of another patient in the sixteenth 
month of his infection. 


Blood and Bone-Marrow Cells of the Domestic Fowl. Claude E. 

Forkner, J. Exper. Med. 50:121, 1929. 

A simple, direct method of counting leukocytes of the fowl is described. 
Twenty-nine complete, morphologic studies of the blood of eleven domestic fowls 
are recorded. The characteristics of the cells found in the blood and bone-marrow 
are described in detail, and their relative numbers reported. The supravital 
technic, in which neutral red and Janus green are used, enables one to separate 
and classify accurately the confusing cells of the blood and bone-marrow. These 
studies provide a basis for future experimental studies on the blood and bone 
marrow cells of the fowl. 

Author’s Summary. 
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IIisto-Topochemic Examination of Diseased Organs by Incineration of 
Sections (Schnittveraschung). O. Schultz-Brauns, Virchows Arch, 
f. path. Anat. 273:1, 1929. 


For years, attempts have been made in botany and in human histology to define 
chemical substances in the tissue itself. For technical reasons, the results have 
not been good. The usual methods of fixation alter most of the tissue substances, 
and most methods of staining have not the value of chemical reactions. 

Frozen sections are made from unfixed material of any organ. The sections 
are kept at a uniform thickness of IS mikrons for the purpose of comparison. Many 
tissues can be cut much thinner. Such thinner sections are treated as ordinary 
tissue slides for comparison and for exact localization. The frozen sections must 
be prevented from melting and from any contact with water. This is effected by 
keeping the microtome knife and the instruments with which the section comes 
into touch below zero. A second freezing chamber cools the microtome knife 
(from above). A frozen drop of water near the handle of the knife indicates the 
necessary low temperature. The sections are transferred to dry glass slides, which 
must be clean. The incineration is done in a quartz furnace through which moist 
oxygen passes. Such slides, when examined in reflected light show the ash sub- 
stances exactly in their original location. In the beginning of the incineration, 
carbon forms; later on, at Jiigher temperatures, the carbon is burned to carbon 
dioxide. During these two processes, minute details of the tissue structure become 
distinct because they have different resistance to the high temperatures (isotropic 
and anisotropic substance of muscle, nuclei of epithelial cells, etc.). Between 
100 and ISO degrees, the connective tissue, especially when hyalinized, becomes 
opaque and seemingly doubly refractive; this is due to an increased amount of 
air in it. When the heating is too rapid, bubbles of tarlike substances may cause 
artefacts. The furnace contains a thermometer, and the heating is carefully 
regulated by an electric resistance. 

In many instances, the amount and distribution of the ashes in the tissue are 
surprising. In blood vessels, much more of ashes is found than would correspond 
to the lime substances as stained with hematoxylin. The aorta of the new-born 
infant contains a little more of ashes than that of a one j'ear old child. Increase 
of ashes and changes in their distribution arc found in cartilage which looks 
normal in the usual slide. Fresh caseation contains little ash substance; old 
caseation much. Normal lung tissue of young persons is nearly ash-free, especially 
in tuberculous people. But the thin and normal-looking alveolar walls of a man 
aged 80 were full of ashes. It was the same with an atelectatic apical scar. Ash 
changes in epithelium are small. Some of the ashes are situated in living cells, 
but probably these cells are impaired in their metabolism (cartilage surrounded 
by inflammatory foci, inflamed gallbladder, heart muscle fibers near scars). The 
chemical differentiation of the ashes in the incinerated slide naturally is difficult, 
in view of the extremely small amounts of substances concerned. Brown color 
of ashes is due to iron contents; such ashes are mainly found in organs with 
stasis. For potassium, McCallum’s method can be used. The hematoxylin reaction 
is no direct indicator for calcium; it is positive only in the presence of iron. The 
calcium salts can be recognized in an indirect way by their poor solubility. After 
a slide is washed in distilled water for ten minutes, only the calcium salts remain. 
Some of the ashes are bluish. This is due only to quantity; fine layers of ash 
substance appear blue no matter what they consist of. There are great new 


possibilities for this method. 


Alfred Praut. 
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Annual Conversational Lecture, April 11, 1929 
J. Harold Austin, Presiding 

Some Contributions of Tissue Culture to Pathology. Warren H. Lewis. 

The literature on the contributions of tissue culture to pathology is so extensive 
and varied that one can cover but a small part of it in a single lecture. There 
are already several hundred articles dealing with tumors, tuberculosis, viruses, 
immunity, cytotoxins, bacteria, phagocytosis, allergy and the effects of radium, 
x-rays and various chemicals and toxins on cells. 

ALLERGY 

The allergic reaction in tuberculosis had generally been regarded as the result 
of a reaction between antigen and antibody, but uncertainty existed as to whether 
it was cellular or humoral until Mrs. Lewis and Dr. Rich (1928) added to cultures 
of spleens and of washed white blood cells from normal and from allergic guinea- 
pigs, measured amounts of tuberculin. This showed in the clearest manner that 
the cells from allergic animals are more sensitive to the effects of tuberculin than 
are those from normal animals. They are killed by amounts of tuberculin in 
which normal cells grow freely. This sensitiveness of the washed cells of allergic 
animals was exhibited regardless of whether they were exposed to tuberculin in 
plasma of normal or of allergic animals. Tuberculin in allergic plasma had no 
more effect on normal cells than had tuberculin in normal plasma. They con- 
cluded that cellular injury and necrosis associated with allergy in tuberculosis 
result from a change in the individual fixed tissue and blood cells which renders 
them more sensitive to the products of the tubercle bacilli. 

VIRUSES 

The tissue culture method has been used rather extensively for the cultivation 
of viruses, beginning with the work of Lambert, Steinhardt and Poor in 1912 
and Levaditi in 1913 on the virus of rabies. Levaditi cultivated the virus with 
ganglionic tissue from normal rabbits and by transferring it to fresh tissue every 
few days succeeded in keeping the virus potent for thirty days. He also succeeded 
in keeping the virus of poliomyelitis potent through many passages, in cultures 
of ganglions from an infected monkey. 

More or less success has also been attained in the cultivation or preservation 
of the viruses of herpes, rabbit myxoma and the rickettsia of typhus fever and 
Rocky Mountain spotted fever for short periods with suitable tissues. 

The most successful efforts have been those of Lambert and his co-workers 
(1913, 1914), Harde (1915), Gins (1916), Parker (1924), Parker and Nye (1925. 
1929), Hach (1925), Cracium and Oppenheimer (1926), Carrel and Rivers (1927) 
and Haagan (1928) with the vaccine virus. 

Lambert and his co-workers, Steinhardt and Israeli, laid small pieces of cornea 
of the normal rabbit in the virus for a few minutes and then explanted the pieces 
into plasma from a normal rabbit. Other cultures were prepared in the same 
way by using pieces of liver, heart and kidney. The vaccine virus increased in 
strength in cultres of the cornea, but died out in the cultures of the other tissues 
The cultures of the cornea of an immune rabbit and the cultures of that of an 
inoculated normal rabbit were explanted into the plasma from an immune rabbit 
Both the immune cornea and the immune plasma inactivated the virus Lambert 
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and Harde found that the virus died when the tissue culture cells died and that 
the virus was inactive in those cultures in which for some reason the cells did 
not grow. 

Parker (1924) used the virus-infected testes of the rabbit in normal plasma 
and added from every five to seven days fresh normal testis. The virus remained 
potent for fifty-four days through nine passages. He found Guarnieri’s bodies in 
the tissues. Parker and Nye (1925) placed pieces of normal testis in vaccine 
from the testicle of the rabbit for five minutes and then made cultures in normal 
plasma, and by adding fresh rabbit testis every five to seven days they kept the 
virus potent; on the eleventh passage it was 51,000 times more potent than the 
original virus. After four months, however, the potency was lost. 

Cracium and Oppenheimer cultivated the virus of calf vaccine for seventy-one 
days and found that the virus was bound up in some way with granules, the 
so-called Paschem bodies, which were obtained by centrifugating the lymph for 
from forty to sixty minutes. Carrel and Rivers were able to “step up” the potency 
of the virus by cultivating it with cornea or skin or brain of six to fourteen day 
chick embryos in a medium of chicken plasma and embryonic juice. More recently, 
Haagan (1928) succeeded in maintaining the virulence of the virus for eight 
months. He used infected testis of rabbit explanted into normal plasma with 
spleen extract as a growth-promoting substance. 

The important points brought out by the work in tissue culture of viruses can 
be summed up as follows : 1. Viruses which become impotent in the course of 

a few hours in culture mediums at incubator temperature can be maintained and 
even increased in virulence during a period of several months when cultivated in 
the presence of living cells. 2. Viruses soon lose their virulence when 'the cells 
die. 3. Special types of cells, such as nervous tissue, corneal epithelium, skin and 
testis, are apparently essential for the cultivation of the special viruses. 4. The 
vaccine virus is apparently present in the plasma of infected animals and in or 
on the white blood cells of such animals. 5. There are no indications that the 
viruses exist in culture mediums at any great distance from the living cells. 

CHICKEN SARCOMA 

There are a number of points which seem to ally the Rous and other similar 
chicken sarcomas with the virus diseases. The cultivation of the Rous virus in 
the presence of living macrophages and the dying out of the virus in cultures 
when the cells die, the presence of the virus in the cell-free blood plasma of 
sarcomatous chickens and on washed white blood cells, and the transmissibility of 
the sarcomas by cell-free tumor filtrates and desiccated tumor powder would seem 
to ally them with the virus diseases and to separate them off from mammalian 
sarcomas. On the other hand, frequent metastases into the lungs, liver, spleen 
and heart would seem to indicate that they are related to malignant tumors. 

The investigations of chicken sarcomas by means of tissue cultures have been 
concerned, for the most part, with the morphologic and cultural characteristics 
of the cells that migrate from the tumors and with the relation of the virus 
to these cells. 

Carrel and Burrows (1910, 1911) obtained in cultures of Rous chicken sarcoma 
two types of cells, an inner zone of radiating spindle cells and of ameboid round 
cells, and an outer zone of ameboid round cells that had migrated farther and 
faster than the spindle cells. They were unable to find any morphologic charac- 
teristics differentiating them from normal cells, but tumors were produced when 
the cultures were inoculated into fowl. Since the spindle cells and ameboid cells 
were not very different in appearance and behavior from normal cells, it became 
important to obtain pure strains of the two types of cells and to determine by 
inoculation which type was malignant. Over ten 3 r ears elapsed, however, before 
Carrel, in 1924, isolated in pure cultures the spindle cells or fibroblasts and the 
ameboid cells or macrophages by utilizing the differential action of serum and 
embryonic juice. The pure cultures of fibroblasts rarely produced tumors after 
the fourth passage, while pure cultures of the ameboid cells always produced 
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tumors when inoculated into chickens. From this Carrel concluded that the 
macrophage or monocyte was the “malignant” cell. Since the cell-free supernatant 
fluid from the cultures of the so-called “malignant” cells also produced tumors, 
and since it is obviously impossible to inoculate the macrophages without inoculat- 
ing some of the medium, the malignancy of the cultures might equally well be 
ascribed to a virus that can survive and multiply in the presence of macrophages 
but not in the presence of fibroblasts. 

Fischer (1924, 1926) also obtained pure cultures of chicken sarcoma cells 
(monocytes) and succeeded- in carrying subcultures for over two and a half years 
without their losing malignancy. . 

The “malignant” cells according to Carrel are (1) short-lived, fragile and 
difficult to cultivate; (2) able to digest fibrin rapidly; (3) readily transformable 
into fibroblasts, and (4) able to reproduce the Rous principle. 

Since Fischer succeeded in cultivating the cells for over two and a half years, 
they can hardly be considered as short-lived cells ; nor can they be considered as 
fragile cells, for Fischer claims to have obtained from a single cell a culture that 
was carried on for several months. This proliferation of a single sarcoma cell 
is not due to any special proliferative ability, since, according to Fischer and 
Laser (1927), malignant tissues multiply less rapidly than normal ones in their 
cultures. The liquefaction of the plasma clot is one of the most striking differences 
between tumor tissue and normal tissue. The transformation of the sarcomatous 
monocytes or macrophages into fibroblasts occurs more frequently, according to 
Carrel and Fischer, than the transformation of normal monocytes into fibroblasts. 
Separate cultures of such transformed malignant macrophages are no longer able 
to reproduce the tumor, according to Fischer. The ability of sarcoma macrophages 
and of normal ones to bring about the reproduction of the Rous virus in vitro 
is the most interesting part of the work on chicken sarcoma. Rous and many 
others had previously shown that the virus loses its activity after suspension 
for twenty-four hours in a fluid medium. Carrel found that when the Rous 
filtered extract was added to flask cultures of normal embryonic pulp, of normal 
spleen or normal buffy coat growing in a medium of plasma, Tyrode solution 
and embryonic juice, the virus remained active and even increased. When frag- 
ments of normal buffy coat or of normal spleen were added from time to time and 
the cultures transferred every two or three weeks into new flasks, there was 
produced during a period of two months at least 1 cc. of highly virulent fluid 
every day. The quantity of active virus depends, according to Carrel, on the 
number of multiplying cells in the medium, and soon dies out if the cells die. 

It has been claimed that normal monocytes and macrophages can be transformed 
into “malignant cells” by treatment with the following substances : 

1. Filtered extracts of chicken sarcomas. Carrel considered that the addition 
of the Rous virus to cultures of normal macrophages from the spleen or buffy coat 
transforms the latter into malignant cells because the cultures produce tumors 
when inoculated into fowl. When the virus or filtered extract was added to 
the culture medium, free from cells, the virulence was lost after forty-eight hours 
at incubator temperature. These observations might equally well be explained on 
the assumption that the virus can survive or multiply in the presence of living 
monocytes or macrophages. 

2. Arsenic. Fischer asserted that normal spleen from a seven day chick embryo 
cultivated in arsenic pentoxide produced, after a number of passages, malignant 
cultures that gave tumors when inoculated into fowl. Haagan also ’ reported a 
somewhat similar transformation of normal monocyte cultures into malignant 
cultures after treatment with arsenious acid. 

3. Tar. Laser reported the transformation of normal embryonic spleen cells 
into malignant sarcoma cells by cultivating them in plasma from a hen into which 
tar had previously been injected intravenously. 

These astonishing reports on the transformation of normal cells into sarcoma 
cells by arsenic and by tar m vitro in a relatively short period of time are much 
m need of ample confirmation. 
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MAMMALIAN SARCOMAS 

Cultures of mammalian sarcomas usually show in autoplasma or homoplasma 
two types of migrating cells : ameboid cells, (monocytes or macrophages) and 
spindle cells (multipolar cells or fibroblasts) (Carrel and Burrows, 1911, Jensen 
and Ehrlich, sarcomas and a fibrosarcoma in man; Lambert and Hanes, 1911, 
mouse and rat sarcomas; Lewis and Gey, 1923, Crocker mouse sarcoma no. 180; 
Policard, 1926, rat sarcoma ; Lewis, 1927, Walker rat sarcoma no. 1 ; Fell and 
Andrews, 1927, Jensen rat sarcoma; Carrel, 1927, Crocker rat sarcoma no. 10; 
Carrel and Ebeling, 1928, Jensen rat sarcoma). The migration is somewhat similar 
to chicken sarcomas and consists of an outer zone of more rapidly moving 
macrophages and an inner zone of macrophages and spindle cells. The cultures 
produced, as a rule, more or less rapid liquefaction of the clot. Carrel (1927) 
and Carrel and Ebeling (1928) obtained pure cultures of fibroblasts from the 
Crocker rat sarcoma no. 10 by cultivating small fragments of the tumor in a 
mixture of chicken plasma, Tyrode solution and extract of embryonic chick. 
The macrophages disappeared after a few passages. When pure cultures of the 
fibroblasts were inoculated into rats small tumors appeared in from four to six 
days that developed slowly and finally killed the animal. These pure cultures of 
fibroblasts continued to proliferate for sixteen months and retained their malig- 
nancy during this period. 

The spindle cells of the Crocker mouse sarcoma no. 180 differ somewhat from 
normal fibroblasts; they are larger, the cytoplasm is denser and more granular 
and the nucleus is large. The fibroblasts of the Walker rat sarcoma no. 1 (Lewis, 
1927) show somewhat similar peculiarities and, in addition, according to M. R. 
Lewis and Lockwood, contain twice the normal number of chromosomes. The 
fibroblasts of Crocker rat sarcoma no. 10 are likewise generally larger and 
coarser than normal ones. According to Carrel, the malignant fibroblasts of the 
Crocker rat sarcoma no. 10 are similar to normal ones in their mode of locomotion, 
residual activity, duration of life in nonreplanted cultures and in their rate of 
growth. The colonies of the malignant fibroblasts are larger, as a rule, than those 
of normal ones, and the malignant fibroblasts liquefy rat plasma, while normal 
ones do not. They also turn phenol red golden yellow, while normal ones turn 
it a pinkish orange, indicating that sarcomatous fibroblasts produce more acid 
than normal ones. Both types of fibroblasts can multiply to an unlimited degree 
in chick embryonic juice. Calf liver digest will suffice for an unlimited prolifera- 
tion of sarcoma, but not of normal fibroblasts. 

Lambert and Hanes (1911) found that the Ehrlich rat sarcoma cells grew as 
vigorously in plasma from tumor-bearing animals and from normal animals as 
in the plasma from six types of immune rats. Similar results were obtained by 
Lewis (1927) with the Walker rat sarcoma. Tumor cells, like normal cells, often 
grow readily in plasma or in a mixture of plasmas of alien species. Lambert and 
Hanes (1911) and Lamber (1914) found that the plasma from guinea-pigs 
immunized with several subcutaneous injections of rat sarcoma was an extremely 
poor medium for the culture of rat sarcoma cells and normal fetal rat ectoderm 
as compared with normal guinea-pig plasma. Similar results were obtained with 
plasma of guinea-pigs immunized with injections of fetal rat ectoderm. Luinsden 
(1924, 1925, 1926, 1927) claimed that the plasma from different species of animals 
into which fragments of mouse or rat sarcoma had been injected becomes highly 
toxic to the cultures of the antigenic tumor, killing the cells within a few minutes. 
This toxicity is not entirely specific. Drew found that such serum has an injurious 
effect on normal tissues such as mouse kidney epithelium. 

MAMMALIAN CARCINOMAS 

The epithelial cell of carcinoma has long been considered as the malignant 
cell of this type of tumor, and its recognition in cultures was comparatively easy, 
since they migrate in sheets or tubules as do normal epithelia (Lambert and 
Hanes, 1911; Carrel and Burrows, 1911; Thomson and Thomson, 1914). Drew 
(1922, 1923), the first one to obtain pure cultures of mouse carcinoma epithelium, 
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made the interesting discovery that the addition of fibroblasts to pure cultures 
(pure epithelium plus pure connective tissue) caused the epithelium to form acini 
and that the whole culture strongly resembled a normal mouse mamma. 

The carcinoma cells thus far cultivated apparently show no special morphologic 
characteristics that would differentiate them from normal epithelium. According 
to Fischer (1928), cultures of mouse carcinoma cells are more sensitive to changes 
in the hvdrogcn-ion concentration of medium than arc cultures of normal cells 
and arc far less resistant to changes on the acid side. The carcinoma cells suiter 
more from loss of oxygen than do normal ones, and Fischer thinks that the relatively 
high oxygen tension needed by carcinoma cells may be necessary for the decom- 
position and partial elimination of lactic acid produced in the cultures. Pure 
strains of epithelial cells from Ehrlich’s mouse carcinoma and the Flcxncr-Jobling 
rat carcinoma have been cultivated for many weeks and have retained their malig- 
nancy. Carcinoma cells, like sarcoma cells, tend to liquefy the plasma clot tapidly. 

The cytolytic effects of antiserums on actively migrating mouse cancer cells 
was tested by Kohn-Speyer. 

The effect of x-rays on carcinoma and sarcoma cells in cultures has been 
studied by Kjtnura and on normal cells by Strangewavs and Oakley and by 
Strangeways and Ilopwood. In both instances, there was a definite diminution 
in the number of cells undergoing mitosis. The Gamma radiations utilized by 
Cauti and Spear also had a definite effect in reducing the number of cells in mitosis. 
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Arthritis and Rheumatoid Conditions, Their Nature and Treatment. 
By Ralph Pemberton, M.S., M.D., Physician to the Presbyterian Hospital, 
Philadelphia ; Associate Professor of Medicine in the Graduate Medical School 
of the University of Pennsylvania. Price, $5. Pp. 354, with 42 engravings 
and 1 colored plate. Philadelphia: Lea & Febiger, 1929. 

Pemberton’s monograph is rather loosely knit and has decidedly too much 
detailed discussion of recent experimental work. Important as much of this mate- 
rial undoubtedly is, a more critical summation would have been desirable. Those 
who are interested in repeating or elaborating the experiments described must of 
necessity refer to the original papers, and to others there seems to be an unneces- 
sarily large amount of description of methods. This criticism applies particularly 
to the section on dynamic pathology which deals with tissue and chemical altera- 
tions. To many who are interested in this subject it may also seem that the 
author’s extremely brief summary of the bacteriologic investigations in arthritis, 
only to speak in considerable detail and at great length of the circulatory changes, 
sugar tolerance, blood count and other chemical and metabolic abnormalities, is 
not wholly -justified by the present day c.onception of the arthritic problem. 

Nevertheless, much valuable material is contained in this book. Wide clinical 
experience is manifest throughout. Differences in pathology and symptomatology 
are adequately discussed with a wholesome warning that the lines between cannot 
be too closely drawn. The description of the morbid processes in this work as 
elsewhere is based on the monograph of Nichols and Richardson published in 
1909. The chapter on treatment covers 134 pages and is probably as adequate 
as possible. Surgical and orthopedic measures are touched on briefly as com- 
pared with their consideration in Fischer’s new book on the same subject. For 
this there is ample justification considering the breadth of that subject alone. 

On the whole, Pemberton’s book is a satisfactory expression of the ever gaining 
attitude that arthritis is a many sided disease requiring continued and utmost 
endeavor in elucidation and in treatment. 

Pathology for Students and Practitioners. Authorized translation of the 
Lehrbuch der Pathologischen Anatomie by Dr. Edward Kaufmann, Pro- 
fessor of General Pathology and Pathological Anatomy and Director of the 
Pathological Department, University of Gottingen. Translated by Stanley 
P. Reimann, M.D., Pathologist and Director of the Research Institute of 
the Lankenau Hospital, Philadelphia; Assistant Professor of Experimental 
Pathology in the Graduate School of the University of Pennsylvania. Price, 
$30. Three volumes. Pp. LXII, 2452, with 1,072 illustrations. Philadelphia : 
P. Blakiston’s Son & Company, 1929. 

Dr. Reimann’s translation of Kaufmann’s “Lehrbuch” makes available to the 
English-speaking world one of the great textbooks and works of reference in 
pathology. Indeed it may be said that there is no other work that contains such 
a wealth of concise information in the field of pathologic anatomy. Written, as 
Kaufmann states in his introduction to the latest edition, primarily for the student 
of medicine, the author has handled with special care such subjects as are 
regarded the most important for those who are to be the future physicians. The 
treatment of the subjects has by no means been confined to pathologic anatomy, 
but, to complete the point of view, to make it clearer to the understanding and 
at the same time to maintain interest, excursions are made into embryology, 
anatomy, physiology and general pathology. The close connection between patho- 
logic anatomy and practical medicine, between theory and practice is emphasized 
by numerous references to clinical data. How well the author has succeeded in 
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his task is shown by the ever-increasing popularity of this work in his own country 
as well as abroad. Dr. Rcimann’s translation faithfully follows the German text. 
The translation, however, has somewhat rearranged the divisions and subheadings, 
and the publishers have used a better . type and better paper in the translation. 
Thus the work has been expanded from the original two into three volumes. I* or 
greater convenience, a complete index of sixty-two closely printed, double col- 
umned pages is included in each volume ; the references to illustrations arc in 
bold-faced type. While there is a complete system of cross-references to related 
subjects in the text, the index summarizes them for ready references. The 
exhaustive bibliography which takes up more than 200 pages of the third volume 
is a veritable treasure mine of information. There arc references to the literature 
of nearly all civilized countries. In the majority of the citations, the full title 
of the paper quoted is given. In many instances, Kaufmann gives in a few words 
the essentials of the paper; thus a quotation is followed by the remark "Confirms 
Aschoff's views” ; "The diagnosis of catarrhal icterus should be limited ; primary 
injury to liver cells must be considered" ; "The stomach had become invaginated 
into the duodenum, woman of 58, good picture.” The scope of .the work may be 
judged from the table of contents: I. Organs of Circulation, pp. 1 to 184; II. 
Blood and Lymph: Hematopoietic Organs, pp. 185 to 291 ; III. Respiratory Organs, 
292 to 542; IV. Digestive Organs, 543 to 816; V. Osseous System, 817 to 1050; 
VI. Joints, 1051 to 1227; VII. Adrenal Glands, 1276 to 1291; VIII. Urinary 
Apparatus, 1292 to 1457; IX. Sex Organs, 1458 to 1803; X. Nervous System, 
1804 to 2031 ; XL Muscles, 2032 to 2060 ; XII. Tendon Sheaths and Bursae, 2061 
to 2067; XIII. Skin, 2068 to 2224; Appendix (References to the Literature), 2225 
to 2452; Index, I to LXII. The treatment of the various subjects is thorough, 
systematic and yet concise. The translator has done far more than render Kauf- 
mann’s “Lehrbuch” into readable English. He has enriched the work by more 
than 100 excellent illustrations, and throughout the books there arc numerous 
additions, partly references to the newer American literature, partly personal views 
of the translator. The reviewer believes that the English-speaking medical world 
owes a debt of gratitude to Dr. Rcimann for doing so well a laborious, but well 
worth while task. 

The Scientific Method: Its Function in Research and Education. 
Truman Lee Keltxy, Professor of Education and Psychology, Stanford 
University. Price, $2.50. Pp. 195. Columbus, Ohio: The Ohio State Uni- 
versity Press. 

This little book contains five stimulating lectures on topics suggested by the 
title. The main subjects arc the relation of method to the field of investigation, 
the function of the questionary, the units for measuring intelligence and achieve- 
ment, the bearing of recent developments in science on problems of education and 
the mental traits of men of science. Pathologists will find the discussion of the 
fundamental principles of scientific research and the generalization of the mental 
traits of men of science, especially interesting and valuable. The author has a 
fortunate gift of clear, vivid, often aphoristic statement. It is an admirable book 
that should be read by all who arc concerned seriously with scientific research. 
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Tui.aremia : History, Pathology, Diagnosis and Treatment. By 
Walter M. Simpson, M.D., Director of Diagnostic Laboratories, Miami Valley 
Hospital, Dayton, Ohio. Foreword by’ Edward Francis, Surgeon, U. S. Public 
Health Service. Price, $5. Pp. 162, with 53 illustrations and 2 colored plates. 
New York: Paul B. Hoeber, Iuc., 1929. 

Greek Medicine. Being Extracts Illustrative of Medical Writers from 
Hippocrates to Galen. Translated and annotated by Arthur J. Brock, M.D. 
(Edinburgh), translator and commentator oi Galen, etc. Price, SI .75. Pp. 256. 
New York: E. P. Dutton & Company, 

The Female Silx Hormone. By Robert T. Frank, M.D., Gynecologist to 
Mount Sinai Hospital, New York. Price, 85-50. Pp. 324, with 86 illustrations 
and 36 graphs. Springfield, 111. : Charles C. Thomas, 1929. 

PRAKTIKUM DER KMNISCIIEN, CIIEMISCHEN, MIKROSKOI’ISCHEN und bak- 

teriologisciien Untersuchungsmetiioden. Ninth edition. By M. Klopstock 
and A. Kowarski. Price, 14 marks, bound. Pp. 524, with 51 illustrations and 
25 colored plates. Berlin and Vienna: Urban & Sclnvarzcnberg, 1929. 

In this useful book, the practical methods employed in clinical chemistry, 
microscopy and bacteriology (including the commoner serologic tests) are described 
clearly and briefly. Histologic methods are not included. In this edition many 
parts have been revised and several recent methods introduced. The illustrations 
also have been improved and new ones added. 

Pettibone’s Textbook or Physiological Chemistry, with Experiments. 
Revised and rewritten by J, F. McClendon, Ph.D., Professor of Physiological 
Chemistry, Medical School, University of Minnesota, Minneapolis. Fourth edition. 
Price, $3.75. Pp. 368. St. Louis: C. V. Mosby Company, 1929. 

The Beood Picture and Its Clinical Signiticanci: (Including Tropical 
Diseases). A Guidebook on the Microscopy of Blood. By Prof. Dr. Victor 
Schilling, Physician-in-Chief, The First Medical University Clinic, Charite, Berlin. 
Translated and edited by R. B. H. Gradwohl, M.D., Director of the Pasteur 
Institute of St. Louis, and the Gradwohl School of Laboratory Technique, St. 
Louis. Seventh and eighth revised edition. Price, $10. Pp. 408, with 44 illus- 
trations and 4 colored plates. St. Louis: C. V. Mosby Company, 1929. 
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VASCULARIZATION OF THE THORACIC AORTA * 


H. F. ROBERTSON, M.B. 

TORONTO, CANADA 

Since Roster drew attention to the relation between the vasa 
vasorum and the localization of arterial disease, their importance in 
this role has frequently been noted. Ebner and Meigs, following 
Roster, demonstrated the increasing vasculature of the walls of the 
blood vessels with disease and the varied manner of advance in different 
lesions. More recently, Klotz 1 has suggested that the localization of 
syphilitic lesions in the ascending aorta might have an anatomic basis. 
He believed that the distribution of inflammatory states within the 
arterial coats was directly dependent on the vascularity of the walls, 
and that the senile degenerations of the media were the result of cell 
starvation, since they were observed distant from the vasa and the 
intima. Wearn, who found a rich supply of vasa vasorum arising from 
a coronary branch distributed to that portion of the aortic wall where 
aortitis is most common, suggested that this relation might have an 
important significance. 

The vasa vasorum of the aortic wall, their origin and anastomoses 
have been noted for several centuries. Haller 2 mentioned Thomas 
Willis as one of the first to observe them. The former described them 
as arising from the right and left coronaries or an accessory coronary, 
and forming a network in the adventitia of the ascending aorta. This 
network gives off branches to the media and to the intima ; to the pul- 
monary vasa laterally; to the pericardial vessels and the vasa of the 
arch above. He described a wide anastomosis between the coronary 
and the bronchial arteries through the vasa of the pulmonary artery, 
and the pericardial, internal mammary, inferior thyroid, esophageal 
and intercostal vessels through the vasa of the ascending aorta. 
Cruveilhier , 3 Beraud, Langer and lately Gross 4 also observed these 
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anastomoses. The vasa of the arch and of the descending limb of the 
thoracic aorta were described as arising from the aortic lumen or from 
branches of the bronchial, internal mammary, subclavian, esophageal 
and intercostal arteries. 

Later descriptions agreed closely with Haller’s. However, the man- 
ner of distribution of the vasa vasorum in the aortic wall proved a 
debatable point. Bichat n found them always ending in the outer third 
of the media; Meckel found them penetrating to the intima, while 
Crisp 0 found them ramifying between the adventitia and periadventitia 
to pierce the media only. Finally, Koster, Ebner, Meigs 5 6 7 and Klotz 
described the vasa vasorum in normal arteries as not passing the outer 
third of the media, but in disease proliferating and penetrating the 
inner media to reach the intima. 

In 1926, Woodruff 8 found vasa vasorum in the aorta of the horse 
extending to the intima. In the ascending limb of the dog’s aorta, the 
nutrient vessels were found arising from the lumen directly by discrete 
openings. One of these was found to anastomose freely with vasa 
from one of the coronary arteries. 

There remains the task of more accurately ascertaining the vas- 
cularization of the thoracic aorta, and relating its anatomic character 
with the processes in disease. 

TECHNIC 

To accomplish this, the hearts and aortas of dogs, lambs and human beings 
were studied. 

The hearts were injected by aortic cannulac so that the first coronary branches 
which gave vessels to the aorta were always filled. Celluloid masses of various 
viscosities were employed, in which finely ground, opaque and colored materials 
were suspended. An initial air pressure of 300 mm. of mercury suddenly applied 
was gradually reduced to ISO mm. mercury at the end of one-half hour. Cannulas 
were then inserted into the coronary vessels, a cinnabar celluloid suspension was 
injected into the right, and a Berlin blue celluloid suspension into the left, until 
all large vessels were well filled. 

The aortic vessels were filled by injection from the aortic lumen. Glycerin 
gelatin masses were employed in which finely ground, opaque and colored materials 
were suspended. An air pressure of 400 to 800 mm. mercury was used. The 
gelatin was allowed to set while pressure was maintained, so that any untied leaks 
were stopped while the vessels remained filled. 

Radiography, dissection of cleared and uncleared specimens and corrosion of 
specimens were carried out. Serial sections gave the details of the distribution 
of the vasa vasorum and other fine vessels. 

RESULTS 

From the data furnished by these experiments, the thoracic aorta 
may be roughly described as vascularized by a sheath of areolar con- 

5. Bichat: General Anatomy, Boston, 1822, vol. 1, p. 317. 

6. Crisp : The Blood Vessels, London, 1847, pp. 3-4. 

7. Meigs : Human Blood Vessels, 1907, vol. 2, pp. 25, 70 and 75. 

8. Woodruff: Am. J. Path. 2:567, 1926. 
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nective tissue richly supplied with blood vessels. This extended from 
the heart to the diaphragm and below over the abdominal aorta. Over 
the arch and the descending thoracic limb, this sheath contained at least 
two distinct layers of interweaving vessels which were derived from 
vessels of adjacent structures or from branches of the aortic efferent 
vessels. Over the ascending limb, only a single network was usually 
seen, derived from coronary branches, from cardiac fat-pad branches 
of these and from descending vessels of the aortic arch. The adven- 
titial vessels- in each case were largely furnished by these anastomotic 
networks. At the root of the aorta the richest vascular bed was found. 
The ascending limb was most vascular along its convex border, the arch 
and the descending limb on their posterior surface. 

In order to bring out more clearly the differences in vascularity 
between the various portions of the thoracic aorta, the features of 
vascularization common to lamb, dog and man will be described under 
the headings of ascending limb, arch and descending limb. Points of 
variance between these mammalian types and interesting differences of 
vascularization will be noted. 

Ascending Limb of Aorta . — The vessels of the ascending limb of 
• the thoracic aorta formed two richly anastomosing networks : one in 
the connective tissue and fat beneath the visceral pericardium, the other 
in the adventitia. 

The vessels of the periadventitial network usually arose from the 
first two pairs of branches of the right or the left coronary artery, from 
branches of these vessels which ran to the conus arteriosus and the 
pulmonary artery anteriorly, and along the auriculo-aortic grooves and 
to the superior auricular -surfaces posteriorly, or from accessory cor- 
onary vessels. From above, the vasa of the arch and the peri- 
cardium descended from the pericardial reflection to anastomose 
extensively with the vessels from below and with aortic branches of 
the bronchial arteries on the pulmonary artery near its bifurcation 
(figs. 1 and 2). 

From the right coronary artery, the first pair of branches usually 
ran upward to spread anteriorly and posteriorly over the ascending 
limb (fig. 1). The anterior branch spread in the aortic pulmonary 
groove and then over the pulmonary artery, where it frequently anas- 
tomosed with pulmonary- branches of the left coronary artery. It 
anastomosed above with vessels encircling the middle third of the 
ascending limb (fig. 1 A and B ). The posterior branch also anasto- 
mosed above with the last mentioned vessel and behind with ascending 
vessels from the region of the aortic auricular groove (figs. 1 and 2) 

The second pair of branches also spread anteriorly and posteriorly 
(fig. 1). The anterior branch usually constituted the arcuate branch 
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described by Gross 4 as being the first anterior right coronary division. 
It supplied the region of the conus arteriosus and anastomosed with a 
similar branch from the left coronary artery and with adjacent vessels 
above and below. From it many small branches spread on the wall of 
the ascending aorta over the anterior sinus of Valsalva. It supplied 
the fat pads of this portion of the heart with an abundant network of 
arteriae telae adiposae. The posterior branch usually constituted the 
ramus osteii cavae superioris of Gross (fig. ID). It furnished the 
root of the aorta with many small branches and supplied several vessels 
to the aortic wall over the right posterior sinus of Valsalva. These 



Fig. 1. — The periadventitial network of the ascending aortic limb, anterior 
view. 

latter anastomosed above with the left coronary branch encircling the 
ascending aorta at its middle third, and anteriorly and posteriorly with 
nearby aortic vessels. 

From the left coronary artery, the first pair of branches usually ran 
upward and laterally (fig. 2). The anterior branch crossed the aortic 
pulmonary groove to spread on the pulmonary artery, finally anastomos- 
ing with the right coronary branches described. It gave many small 
twigs to the aortic wall in the region of the aortic pulmonary groove. 
The posterior branch was generally short. It anastomosed with the 
vessels arising from the auriculo-aortic groove and with larger vessels 
above. It supplied an area of the aortic wall a little larger than that 
lying over the posterior half of the left posterior sinus of Valsalva. 

The second pair of branches ran upward and again anteriorly and 
posteriorly. The anterior branch xvas found in adult human hearts to 



ROBERTSON— VASCULARIZATION OF THORACIC AORTA S85 

be the largest supplying the aortic wall. It ran at first laterally through 
the fat about the left coronary opening to the aortic pulmonary groove. 
Here it turned upward in the areolar connective tissue between the two 
vessels, and gave numerous branches to each, finally spreading 
anteriorly on the middle third of the aorta and the pulmonary artery. 
The former it almost encircled, by passing over its convex surface to 
unite freely with posterior branches of the left coronary artery over 
the left posterior sinus of Valsalva. An extensively anastomosing 
circle of vessels about the middle third of the ascending limb was thus 
formed (figs. 1 A and 2 A). 



Fig. 2. — The periadventitial network of the ascending aortic limb, posterior 
view. 

The posterior of this second pair of left coronary branches -ran 
almost directly upward from its origin and paralleled the aortic pul- 
monary groove. It ended just below the pericardial reflection, anas- 
tomosing with its vessels and with those on the posterior surface of the 
aortic arch. It also sent branches laterally into the aortic pulmonary 
groove and over the pulmonary artery to the left and right, to anasto- 
mose with vessels on the convex border of the ascending aorta (fig. 
2 A and C). 

From above, the largest vessels descended from the aortic arch 
(fig. 1 C) beneath the pericardial reflection down the convex aspect 
of the ascending aorta, their branches spreading toward the concave 
surface and anastomosing with the ascending coronary branches. This 
anastomosis was especially marked with the left coronary branch which 
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encircled the middle third of the aorta. Smaller branches from the 
pericardium and from the posterior surface of the aortic arch and a 
few bronchial branches on the pulmonary artery descended to anasto- 
mose with the vessels described. 

The most abundant periadventitial supply to the ascending limb 
was on its outer aspect. It was considerably less on the posterior aspect 
and diminished also from below upward, so that the root of the aorta 
was more abundantly supplied than the portion adjacent to the arch. 

As to the variations in the vasculature before noted, the most impor- 
tant was found in the lamb hearts. In these, the large branch from 
the left coronary, so prominent in man, was small, while the pulmonary 
vasa and the right coronary branches to the aorta were relatively 
increased in size. Children’s hearts frequently showed this. Dogs 
nearly always had a preponderance of vasa from the right coronaries. 
This was accounted for in two cases by the finding of small vasa 
which arose directly from the lumen of the ascending limb. 

The arcuate branch which crossed the junction of the pulmonary 
artery and the conus arteriosus arose in several human and lamb 
hearts as the first anterior right coronary branch. It sent branches 
upward over the ascending aorta which took the place of those usually 
arising as the first anterior right coronary branch (fig. 1 B). 

The ramus osteii cavae superioris usually arising as the second 
posterior right coronary branch was in two lamb hearts and one 
human heart given off first. It then supplied branches to the ascend- 
ing aorta which took the place of those that have been described as 
arising from the first posterior right coronary branch. In one lamb 
and one human heart it arose from the left coronary as its second 
branch. It then gave off the vessels which ran over the left posterior 
sinus of Valsalva and upward just posterior to the pulmonary aortic 
groove and those described as arising in the auriculo-aortic groove 
to ascend the posterior aortic wall. The posterior right coronary 
branches to the aortic wall and the anterior superior aspect of the 
right auricle were increased in size. 

In several hearts a right, and in one heart a left, accessory coronary 
vessel supplied the areas usually provided for by one or more of the 
first two pairs of coronary branches. 

The adventitial network of the ascending limb was formed by 
branches of the right and of the left coronary artery below, by branches 
from the periadventitial network and from the adventitial vessels of 
the arch. They arose from the first four right and left coronary 
branches as fine vessels, at first in the cardiac fat pads, later ramifying 
above in the adventitia. In this, they spread on the ascending aorta 
over an area corresponding to the anterior and the left posterior sinuses 
of Valsalva, anastomosing above with the vessels given off by the 
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periadventitial network. At the root of the aorta, vascularization was 
most abundant over the anterolateral aspect and least abundant behind 
over the right posterior sinus of Valsalva. 

Finally, the outer third of the media was supplied by branches of 
those networks \yhich penetrated it at right angles, to spread laterally 
and longitudinally between the elastic lamellae. These branches 
anastomosed freely. They were largest and more closely grouped near 
their parent vessels. Those more distant were smaller, had longer 
branches with fewer anastomoses and were obliged to supply a greater 
portion of the aortic wall. The medial vessels were grouped more 
closely and were more numerous at the convex surface and about the 
root of the aorta over the region of the left posterior and the anterior 



Fig. 3. — The periadventitial network of the arch of the aorta, anterior view. 

sinus of Valsalva. They were most numerous immediately beneath the 
adventitial or periadventitial vessels, diminishing in number between 
them. 

Arch of Aorta . — The periadventitial network of the arch could be 
divided into two layers: one in the areolar connective tissue, the- other 
lying on the adventitia. 

The outer periadventitial network arose superiorly from branches 
of the innominate, left carotid and subclavian arteries which descended 
and ramified over it. These branches arose at various distances above 
the arch, usually at least half an inch (1.27 cm.). The largest vessel 
descended from the right anterolateral surface of the innominate artery 
to ramify on the convex surface of the ascending limb as described 
(figs. 2 and 3). The branches from the other great vessels were 
smaller and were less numerous especially toward the descending por- 
tion of the arch. Posteriorly, a thick periadventitial network was 
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formed, deriving its vessels from the inferior thyroid arteries, the 
esophageal and upper intercostal branches of the aorta and the bronchial 
arteries. The superior and the posterior periadventitial ■ vessels termi- 
nated or anastomosed with each other along the midline of the anterior 
aortic surface. 

The inner periadventitial network was formed by branches of the 
outer group. About the great vessels of the neck and the first pair 
of intercostal vessels, however, branches were given to it directly. Its 
larger vessels followed the course of those in the layer above, although 
they were usually not found lying directly beneath them. They 
anastomosed frequently, forming loops about the roots of the great 
vessels. 



Fig. 4. — The distribution of the vessels of the descending thoracic limb of the 
aorta : outer periadventitial network. 

The vasa vasorum were finally derived from these two outer net- 
works to form an adventitial network and then penetrated the outer 
third of the media as described. They were most numerous beneath 
the periadventitial ramifications. 

The vascularity of the arch was greatest on the convex surface of 
its ascending portion, and on the posterior surface of its transverse por- 
tion (fig. 3). It was least vascular on its anterior surface, particularly 
toward its descending portion. This latter section was most vascular 
on its posterior aspect, resembling the descending thoracic limb in this 
respect. 
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Descending Limb of Aorta .— The two periadventitial networks of 
this portion were formed by vessels which usually arose from the 
branches of the aorta at least 2 mm. beyond its adventitia. The inferior 
thyroid arteries and the periadventitial vessels of the arch supplied the 
upper end of the descending limb with many branches. 

The more superficial network spread from vessels which looped 
longitudinally between each pair of intercostal vessels (fig. 4). Their 
branches ramified laterally over the anterior aortic wall, and for a 
short distance toward the midline of the posterior wall. Longitudinally 
there was extensive anastomosis. Fluid injected into the upper inter- 
costals often appeared in one of the lower intercostal mouths. Laterally. 



Fig. 5. — The distribution of the vessels of the descending thoracic limb of the 
aorta : inner periadventitial network. 


the ramifications over the anterior wail of the aorta did anastomose, but 
not so plentifully. 

This outer periadventitial network supplied vessels to the inner, the 
vessels of which ran over the adventitia paralleling closely the larger 
vessels from which they arose. They formed vascular collars about 
the aortic vessels (fig. 5). From these they received many branches, 
given off usually 2 mm. beyond the adventitia as described, and running 
back to spread on the aorta and encircle the parent vessel. No indi- 
vidual vessel of this deeper network could be followed for more than 
a short distance, but together they formed a network approximating 
in appearance the more superficial one. Longitudinally, anastomoses 
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were extensive, but in the specimens studied the network was not con- 
tinuous laterally for more than a few centimeters. 

From these vascular networks, the adventitia and the media were 
vascularized by branches forming a network in the adventitia, this in 
turn supplying the outer third of the media as described. The most 
numerous branches to the media surrounded the smaller branches of the 
aorta, particularly the intercostals. Here they formed several anasto- 
mosing sheaths and arborescent groups about each vessel. Some of the 
branches lay in the adventitia between the media of the aorta and that 
of its efferent branches, to spread in the media and almost reach the 



Fig. 6. — A diagram illustrating the distribution of the vasa vasorum of the. 
descending thoracic limb to the media (cut on the flat). 

intima; none accomplished this in healthy tissue. Others pierced the 
media at intervals of from about 20 to 60 microns, and as the dis- 
tance from the efferent vessel increased, these intervals became greater. 
Also the number of penetrating vessels decreased, their longitudinal 
and lateral branches between the elastic fibers increasing in length. 
Over the posterior wall of the aorta at points central. to the efferent 
branches the number of vessels was least and their separation greatest. 
Beyond the posterior aspect of the aorta a similar vasal supply to the 
media was seen, while anteriorly there were barely half as many of 
these branches in a low power field as there were in a line connecting 
two of the intercostal branches (figs. 6 and 7). 
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The descending aortic limb and its connective tissue sheath were 
most abundantly supplied with vessels, along two longitudinal strips 
just lateral and parallel to the efferent vessels. The vasa vasorum were 
most numerous beneath these areas and also in regions encircling each 
efferent vessel. 

The vasa of the thoracic aorta have been described as usually arising 
from its branches, and the vessels penetrating to the media as arising 
from the adventitial network. Several variations in this arrangement 
were found. 

The discrete openings in the ascending aorta of the dog, found by 
Woodruff , 8 were noted in two dogs. They were situated on the right 



Fig. 7— A diagram illustrating the distribution of the vasa vasorum of the 
descending thoracic limb to the media, as seen in a cross-section of the thoracic 
aorta. 

anterolateral surface of the aortic wall, in an area occupying longi- 
tudinally the middle third of the ascending limb. Three of the vessels 
ran fiom the intima to the vasa arising from the coronarv arteries and 
the aortic arch. Two of them pierced the intima to spread in the media. 

The vasa described in the aorta of the horse by Woodruff as pene- 
trating as far as the intima were not found in this study except when 
the media and the intima were diseased. Atheromatous areas of the 
intima were frequently completely encapsuled by vessels penetrating 
from the media. However, two sections from human aortas showed 
minute nutrient vessels penetrating the intima and branching in the 
inner third of the media. 
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Frequently, the vasa vasorum arose from the branches of the aorta 
while passing through its wall. This they entered at the junction of the 
media and the adventitia to send branches into the media and along 
the adventitia to anastomose with the other vasa. The media was not 
penetrated directly by these branches (fig. 7). 

The periadventitial vessels were frequently found to send branches 
to the media directly. These branches, after giving ofif their adventitial 
branches, spread out in the media. 

COMMENT 

The foregoing description of the vascular distribution to the aorta 
is of interest in relation to the localization of aortic disease. Aneurysm 
was stated by Osier 0 to be most frequent on the convex border of the 
ascending aorta and on the posterior part of the arch and the descending 
limb. Klotz found, in a study of autopsies in 501 cases with aneurysm, 
that in 207 the lesion occurred on the ascending limb, in 86 on the arch 
and in 36 on the descending limb of the thoracic aorta. Aneurysm is 
thus most frequent where vascularization is most abundant. 

The blood stream itself is not necessarily the direct carrier of 
injurious agents. Klotz showed that in syphilitic aortitis, which is the 
disease most frequently met with in the ascending limb and the arch 
of the aorta, the infection is carried to the wall by the lymphatics 
following the hlood vessels of the aorta. In general, the distribution of 
the lymphatics of the aortic wall follows closely that of the vasa 
vasorum. 

Nodular endarteritis appears in the descending aorta and becomes 
most advanced about the intercostal openings. The posterior border 
of this portion of the aorta is the site second in frequency. In these 
areas the vasa vasorum are most abundant. 

The appearance of adolescent or early adult aortas showing super- 
ficial fatty streaks suggests a relation between the vasa vasorum and the 
localization of intimal fatty change. The aortas show the fatty deposit 
most prominently at the intercostal openings and along the base. In the 
latter region, they delineate the longitudinal lines between the inter- 
costal orifices beneath which the vasa vasorum are most abundant 
(fig. 4). When chronic nodular endarteritis has thickened the intima 
around the intercostal openings, these areas are fat-free. As middle 
life is approached or as aortic disease becomes advanced, superficial 
fatty streaks are less frequently seen. Only remnants of former fatty 
deposits appear about the intercostal openings or over patches of intimal 
and medial fibrosis and degeneration. This is possibly due to a deple- 

9. Osier and McCrae: Principles and Practise of Medicine, New York, P. 
Blakiston’s Son & Company, 1926, p. 869. 
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tion of the fluid exchange in these regions, the outcome of the fibrosis 
of antecedent aortic lesions. 

Glasunow in his imbibition- experiments showed that the dye was 
absorbed most readily on the posterior wall, along the longitudinal 
lines delineating the vasa vasorum between the intercostal arteries. 
Some of his specimens closely resembled adolescent aortas with super- 
ficial fatty streaks. 

It is probable that the localization of intimal lesions of toxic, 
nutritional or metabolic origin depends on the variations in absorbing 
power of different regions of the inner aortic wall. The latter, in turn, 
seems to be determined by the degree of vascularization. 

The medial changes characteristic of toxic and infectious conditions 
of the aorta are most frequent near the intercostal vessels and about 
the vasa vasorum. Whether the lesion is primarily lymphatic or 
vascular is not always ascertainable. In either case, distribution of the 
vasa vasorum seems to determine the localization of the lesion. In 
adventitial lesions, this observation has been commonly made. 

The senile changes of the media are most frequent where the vasal 
supply is least. As Klotz pointed out, this probably depends on the 
decreased nutrition of these areas. 

SUMMARY 

The vascularization of the thoracic aorta has been described, and 
its relation to disease discussed. 

Blood vessels are found to be most numerous in the aortic wall 
where aortic disease, other than senile change, is the most commonly 
localized. 

A relation exists between the presence of certain lesions of the 
aortic wall and the distribution of the vasa vasorum. 

The technic here outlined differed from the methods 10 formerly 
employed, in that the pigment and radio-opaque material was in the 
form of a stable suspension. The coronary branches to the ascending 
limb of the aorta were not occluded by coronary cannulae and were 
therefore filled and demonstrable. 

10. Campbell: Quart. J. Med. 86:247, 1929. Whitten. M. B. : Review of 
Technical Methods of Demonstrating Circulation of Heart; Modification of 
Celluloid and Corrosion Technic, Arch. Int. Med. 42:846 (Dec.) 1928. 
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The unusual degree to which congenital defects of the heart have 
interested both laboratory and clinical workers is attested by the 
voluminousness of the literature on the subject. The fact that many 
cf the seemingly innumerable communications are scattered in publica- 
tions difficult of access makes one hesitate to state that any cardiac 
anomaly, no matter how unique it seems, has not been previously seen 
and perhaps carefully described ; but a diligent search of the literature 
has not yielded any instance of the peculiar malformation recently 
presented by a patient at the Babies and Childrens Hospital of Cleve- 
land. Its apparent uniqueness as far as structural conditions and course 
of circulation are concerned and especially its interesting embryologic 
bearings seem to make it worth adding to the many bizarre distortions 
of normal heart development already on record. 

REPORT OF CASE 

Clinical History . — A white girl, 3 months of age, the second of two children, 
had been born at full term, weighing 6y 2 pounds (2.9 Kg.). Abnormally rapid 
respiration and cyanosis had been constantly present since birth. For two days 
prior to admission, fever, irritability and frequent green stools had been noted. 

The child was undernourished, weighing but 3.9 Kg. On admission, the tem- 
perature was 38 C. (100.4 F.), rising in the next few hours to 40 C. (104 F.). 
Cyanosis was extreme, especially in the mucous membranes and in the extremities, 
which were noticeably cold. Respiration was rapid, shallow and panting. The 
rate varied, with marked, irregular, periodic tachypnea. There was slight retrac- 
tion of the head, but no rigidity. Mucopurulent material was found in the fauces, 
and one ear drum was slightly' hyperemic. 

The veins of the neck were prominent. The liver extended to the umbilicus. 
The chest showed scattered moist rales, most pronounced at the left base, with 
harsh breath sounds over the entire chest, especially posteriorly. At the angle 
of the left scapula, the breath sounds were bronchial. The percussion note was 
resonant, except for an area of impairment at the left apex anteriorly. 

Cardiac activity was increased in intensity and extent. A systolic impulse and 
diastolic impact were palpable over the right ventricle. The area of cardiac dul- 
ness extended from 1 cm. to the right of the right sternal margin to slightly out- 
side the left midclavicular line at the fifth rib. The upper border of dulness was 
continuous with the areas of impaired resonance at the left apex. A widely dis- 
tributed, loud systolic murmur was most pronounced just to the right of the apex 

* Submitted for publication, Sept. 26, 1929. 

* From the Departments of Histology and Embryology, and of Pediatrics, 
School of Medicine, Western Reserve University, and from the Babies and Chil- 
drens Hospital of Cleveland. 
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pulsation The rate was rapid, and tick-tock sounds like those usually associated 
with cardiac anomalies were heard. The blood was of a darker color than could 
he registered with a Tallqvist scale, and showed a white cell count of 20,000. T le 
urine showed a trace of albumin. 

Roentgen examination showed the heart shadow to be globular. The hilutns 
showed increased shadows, presumably due to either bronchopneumonia or pul- 
monary hyperemia. 

Dyspnea became progressively more marked, and the patient died thirty-three 
hours after admission. The diagnosis, both clinical and roentgenologic, was con- 
genital defects of the heart. 




Fig. 1. — Diagrams illustrating the relationships of the accessory median atrial 
chamber. The lines A to D on the sketch of the dorsal aspect of the heart show 
the levels of the accompanying schematic cross sections. Note that three coronary 
veins, as well as the pulmonary veins, open into the median chamber. A coronary 
valve fairly normal in appearance and location (compare with fig. 2) covers 
nothing but a blind pocket at the point where the coronary sinus should appear. 
The septums have been labeled with their embryologic names, septum primum and 
septum secundum. 


Xecrofisy .— Aside from the conditions in the heart, which are described in 
detail later, the following positive observations were made post mortem: gener- 
alized livor mortis, peritoneal fluid containing a few shreds of fibrin, bilobed right 
lung with some areas of atelectasis and a left lung of normal configuration but 
with extensive atelectasis. The liver was large and showed some evidence of 
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chronic congestion. Similar changes were present also in the spleen. The intes- 
tinal tract showed some hyperplasia of the lymphoid structures, with slight irregu- 
lar injection of the mucosa. Xo other pathologic conditions were found. 

The heart weighed 51 Gni. Externally, it showed a marked dilatation of the 
right ventricle and a definitely enlarged pulmonary trunk. Viewed in dorsocaudal 
aspect, it revealed a median bulging of the atrial region marked off on either 
side by fairly definite lines of depression ( fig. 1 E). When the heart was opened, 
this dilatation was found to mark the presence of an accessory median atrial 
chamber. The external depressions bounding it were indications of the attach- 
ments of septums separating this accessory chamber from the right and left atria, 
respectively. 

The accessory chamber was roughtly wedge-shaped, with its bulging base pre- 
senting on the dorsocaudal wall of the atrium and the apex of the wedge directed 
ventrocephalicallv (fig. 1). Both left pulmonary veins opened by a common 
funnel into this median chamber, as did also the group of three right inferior 
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Fig. 2. — Drawing of the heart opened to show the interior of the right atrium. 
The defect in the septum which separates the median from the right atrium, 
allows one to look into the median atrium and see the septum which separates it 
from the left atrium (fig. 1 A may be compared here). This septum which 
forms the left wall of the median chamber exhibits the relations to the atrio- 
ventricular canal septum which are absolutely characteristic of septum primum 
in the embryonic heart. 


pulmonary veins (fig. 1). The right superior pulmonary veins entered near the 
apex of the wedge, astraddle of a small defect 1 in the septum separating the 
accessory median, from the left atrial chamber (fig. ID). Measurements of the 
outlets of the pulmonary vein made with a calibrated cone, indicated that approxi- 
mately one tenth of the total pulmonary return could thus enter the left atrium 
directly. 

1. Instances of the opening of either the superior vena cava or the right 
pulmonary veins astride of a septal defect which gives the entering blood access 
to either atrium have been reported by: Chiari (Einmundung der rechtsseitigen 
Pulmonalvenen im rechten Vorhof. Defecte im Septum Atriorum, Jahrb. f. Kin- 



P ATT EN-T AG G ART— TRIATRIAL HEART 897 

Superiorly, the apex of the wedge-shaped accessory chamber did not extend 
all the way to the cephaloventral wall of the atria (fig. 1 B and C). There was 
thus a place in which the right and left atrial chambers were not separated from 
each other by the accessory median chamber. In this region there was an oval 
orifice in the right-hand septum, guarded only by a loose flap of the left-hand 
septum (fig. 1 C) which would permit blood to pass freely. from the right atrium 
to the left. Although this orifice was perhaps a little farther from the inferior 
caval opening than was normal, its relations clearly placed it as the foramen 
ovale (fig. 2). 

COMMENT 

The astonishing circulatory paths presented by this heart are diagram- 
matically summarized in figure 3. Nine tenths of the blood returning 
from the lungs entered the accessory median atrium, which was virtually 
cut off from the left side of the heart. From this median chamber, 
the blood passed through a large septal defect (117 sq. mm.) into the 
right atrium. Thence it was distributed between the enlarged right 
ventricle, which must have received the major share, and the left atrium, 
which could receive mixed blood through an open foramen ovale (func- 
tional orifice 30.2 sq. mm.). The mixed blood thus entering the left 
atrium was enriched by the direct entrance of but a small fraction 
(approximately one tenth) of the blood returning from the lungs. This 
almost negligible contribution of fully oxygenated blood was delivered 
by the right superior pulmonary vein which opened astride of a small 
hole (3.2 sq. mm.) in the left septum near the foramen ovale. The 
enlarged pulmonary artery contributed to the deficient volume of the 
systemic circulation over an open ductus arteriosus, but the mixed 
blood thus brought into the aorta could have been of small help in 
relieving the oxygen deficiency in the systemic circuit. 

The enlargement of the right side of the heart may be attributed to 
the excess of blood entering on that side ; for the right atrium received 
not only the normal caval return, but also, by way of the septal defect, 
most of the blood that should have gone to the left atrium. The 
enlarged right ventricle and the oversized pulmonary artery would 
naturally follow. The same conditions which increased the volume of 
blood received by the right side of the heart entailed a corresponding 
decrease in the blood volume received by the left side of the heart. 

derli. 15:319, 1880) : Geddes (Abnormal Superior Vena Cava, Anat. Anz. 41 : 
449. 1912) ; Hepburn (Double Superior Vena Cava, Right Pulmonary Veins Open- 
ing into Right Auricle and a Special Inter- Auricular Foramen, J. Anat. & Physiol. 
21:438, 18S7) ; Ingalls (Vena Cava Superior Receiving Two Upper. Right Pul- 
monary Veins and Opening into Both Atria, Bull. Johns Hopkins Hosp. 18:136, 
1907) ; Wagstaffe (Two Cases of Free Communication Between the Auricles by 
Deficiency of the Upper Part of the Septum Auriculorum, Tr. Path. Soc. London 
19:96, 1S6S). Such cases are of incidental interest in connection with the unusual 
mode of entrance of the right superior pulmonary veins in the case under con- 
sideration. 
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The small capacity of the left atrium and ventricle, the underdeveloped 
ventricular musculature and the undersized aorta were the inevitable 
consequences. 

The inefficiency of this cardiovascular mechanism which was con- 
stantly sending to the lungs blood already partially saturated with 



the course of the circulation through the three atrial chambers. The relative 
sizes of aorta, pulmonary artery and ductus arteriosus are indicated by the sketch 
inserted in the upper right hand corner of the illustration. 

oxygen, and to the systemic circulation blood deficient in oxygen and 
overloaded with carbon dioxide was clearly indicated by the rapid gasp- 
ing respiration and the marked cyanosis. The surprising thing is not 
that such a mechanism failed to support life, but that the infant with 
it was able to survive for as long as three months. 
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EMBRYOLOGIC INTERPRETATION 

We cannot rule out the possibility that there may be certain types 
of congenital defects that are of purely hereditary origin. The high 
incidence of structural variations in offspring produced ^ ioViowing the 
irradiation of parental gonads (Little and Bagg ; 2 Muller 3 ) indicates 
that disturbances in the gametes themselves may determine certain 
structural anomalies before intra-uterine life has commenced. But it 
seems highly improbable that all or even most anomalies are thus irrev- 
ocably fixed at the time of fertilization. 

Increasing evidence is being accumulated that disturbances in the 
living conditions of a growing embryo can and do produce developmental 
distortions (Mall , 4 Mall and Meyer 5 ). Furthermore, it is known that 
the same disturbing factor, applied under experimental control at dif- 
ferent stages of development, produces not the same but different 
anomalies (Stockard 0 ). This seems to mean that the nature of the 
distortion so produced depends on what developmental happenings were 
in a rapidly progressing and, therefore, sensitive and readily modifiable 
stage (Hyman 7 ) when the disturbance in the embryo’s living condi- 
tions occurred, rather than on the nature of the disturbance itself. It 
seems not impossible that ivn-tber experimental work along these lines 
may lead to the recognition of disturbing factors . in intra-uterine 
environment that can be controlled. It may, therefore, become of more 
than academic interest to know at precisely what stage of development 
a given type of malformation had its incipience. 

In spite of the extraordinary functional picture presented by the 
heart under consideration, the nature of the embryologic distortion 
which must have produced it does not appear so obscure as one might, 
at first glance, believe. Normally, there are formed, in the partitioning 

2. Little. C. C., and Bagg, H. J. : The Occurrence of Four Inheritable M6r- 
phological Variations in Mice and Their Possible Relation to Treatment with 
X-Rays, J. Exper. Zool. 41:45, 1924. 

3. Muller, H. J. : The Production of Mutations bv X-Ravs, Proc. Nat. Acad. 
Sc. 14:714, 1928. 

4. Mall, F. P.: A Study of the Causes Underlying the Origin of Human 
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of the originally common atrial chamber, two interatrial septums. Fol- 
lowing the terminology of Born s one commonly designates these as 
interatrial septum primum (or septum I) and interatrial septum 
secundum (septum II). Septum primum has normally made its appear- 
ance as a crescentic partition on the cephalodorsal wall of the primitive 
common atrium by the end of the first month of development. (It is 
well formed in 4 mm. embryos.) By the end of the second month, 
septum primum meets and fuses with the atrioventricular canal cushions 
which divide the primitive atrioventricular canal into right and left 
channels. Just before this fusion occurs, it seems as if the two atria 
were destined to he prematurely separated, leaving the left side of the 
heart with no entering blood save an insignificant trickle from the 
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Fig. 4. — Drawing illustrating the relations of septum primum and septum 
secundum in the embryonic heart. (Semischematic combined illustration, in part 
from the figures of Born and Tandler and in part from reconstructions and dis- 
sections by one of us.) If one imagines septum primum starting to form abnor- 
mally far to the left, so that it grows all the way to the atrioventricular canal 
cushions without becoming fused with septum secundum, the condition exhibited 
by the abnormal heart under consideration would be established (compare with 
fig. 2). 


developing pulmonary veins. But at this critical time, a secondary 
opening appears in septum primum. This secondary opening (the 
ostium secundum of Born), formed by the local disintegration of septum 
primum near its point of origin from the cephalodorsal wall of the 
atrium, permits continued access of blood to the left atrium (fig. 4). 

Meanwhile a second interatrial partition has started to form imme- 
diately to the right of septum primum. Like the septum primum when 

8. Born, G. : Beitrage zur Entwicklungsgeschichte des Saiigethierherzens, 
Arch. f. mikr. Anat. 33:284, 1889. 
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it first appeared, the newly formed septum secundum is of crescentic 
shape with its concavity directed toward the atrioventi icular canal ( fig'. 
4). The tips of the crescent, however, instead of reaching all the way 
to the atrioventricular canal, blend with septum primurn. .Thus, if 
septum primurn is defective and fails to close off the original interatrial 
communication, septum secundum does not complete the partition, and 
there remains a characteristically located septal defect (fig. 5). The 
fact that it is septum primurn rather than septum secundum that forms 
the portion of the definitive interatrial septum near the orifices of the 
atrioventricular canal has, if recognized at all, received little emphasis. 
It seems to us the key at once to defects of the type shown in figure 5, 
and to the more complex conditions in the heart under discussion. 
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Fig. 5. — Heart showing a large septal defect in the region occupied by the 
interatrial foramen primurn of embryonic life (drawn from specimen no. 264, in 
the museum of the Pathologisch-anatomisches Institut, Vienna). The case, in a 
boy, aged 19, was described but not illustrated by Rokitanski (Die Defecte der 
Scheidenwiinde des Herzens, Vienna, Wilhelm Braumuller, 1875; his case 4). 
It exemplifies a not uncommon type of interatrial defect of interest in this con- 
nection because it shows the way in which septum secundum fails to grow to the 
atrioventricular canal independently, when there is an arrest in the development 
of septum primurn. In our case, displacement of septum primurn so far to the 
left that septum secundum cannot fuse with it has apparently produced the same 
results that are encountered when septum secundum lies in the normal relation 
to an arrested septum primurn. In both cases, lacking the lead of septum primurn, 
septum secundum fails to reach the atrioventricular canal cushions. (Compare 
figs. 2, 4 and 5.) 

The extension of septum secundum takes place mainly toward the 
orifice of the inferior vena cava. Its growing margins bound a rounded 
opening, the foramen ovale, which becomes reduced in size as develop- 
ment progresses, but which is never obliterated. On the left side of 
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septum secundum, the remains of septum primum lie as a loose flap 
covering the foramen ovale and acting as a one-way valve, which is 
readily pushed aside by blood pressure from the right, but which closes 
the orifice on pressure from the left. Thus, in the fully formed heart, 
the interatrial septum is, superiorly, the septum secundum of embryonic 
stages, while toward the atrioventricular canal, septum primum and 
septum secundum become fused with each other, septum primum con- 
tributing certainly the major portion, if not all, of this part of the 
definitive septum. Above the fusion, septum primum remains until 
after birth as an independent flap, the valvula foraminis ovalis. After 
the foramen ovale is anatomically closed, as normally occurs late in the 
first postnatal year, the limbus fossae ovalis still marks the old margin 
of the embryonic septum secundum. On the left atrial side, close inspec- 
tion of the septum will show the crescentic line of the old free margin 
of septum primum where it has become fused to septum secundum. 

What originally started the heart under consideration oft* the normal 
path that has been briefly outlined, one can only conjecture. The 
embryologic interpretation of the structures present seems, however, 
clear. The septum between the accessory median chamber and the left 
atrium is septum primum. Its free upper margin serving as a valvula 
foraminis ovalis (fig. 1C) and its basal attachment to the atrioventricular 
canal septum (fig. 3) are absolutely characteristic. It is peculiar only 
in having its origin from the dorsal atrial wall abnormally far to the 
left. The septum between the median chamber and the right atrium is 
septum secundum. The oval foramen, the relations of the crista ter- 
minalis and those of the caval and coronary valves are all characteristic 
(figs. 1 and 2). It is abnormal only because of the existence of an 
opening, located just above the base of the atrioventricular valves and 
communicating with the accessory median chamber. 

A similarly located defect in an otherwise fairly normal heart is 
shown in figure 5 for comparison. The opening in both cases is in 
that part of the definitive interatrial septum which we believe to be 
formed normally by the septum primum. In the heart with but the 
normal two atria, we would interpret the defect as being due primarily 
to failure of septum primum to reach the atrioventricular canal partition. 
Later, when septum secundum fused with septum primum, it did not 
carry the lower border of the interatrial partition beyond the level at 
which septum primum was arrested, thus leaving the primary interatrial 
ostium permanently open. In our case, septum primum has grown all 
the way down to and fused with the atrioventricular canal cushions, 
but it was so far displaced to the left at this point that septum secundum 
could not fuse with it. Thus, although septum primum has completely 
obliterated the primary interatrial ostium, there remains a gap at the 
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base of the interatrial septum where defects due to failure to close 
ostium primum ordinarily appear. This condition would seem to offer 
unusually good confirmation of the view that the definitive interatrial 
septum in this region is formed primarily by septum primum rather 
than by septum secundum, for there is in this case a septal defect due 
not to deficient growth of either septum I or septum II, but to the 
accident which separated the two in a region where they normally 
complement each other. 

Looking at this curious heart from another standpoint may help 
to make its interpretation clear. If one visualizes septum primum as 
retaining ventrally the relations shown in the section diagrams of 
figure 1, but having its dorsal attachment swung over against septum 
secundum one has practically a normal heart. The accessory median 
chamber would be obliterated, the pulmonary veins would empty as they 
should into the left atrium, and the interauricular septal opening would 
be closed. 

RELATED CASES 

Although, as was stated in the introduction, we could find no record 
of a heart presenting the curious structural and functional conditions 
here described, there are several cases reported in the literature that 
involved a similar developmental distortion. The one that seems to 
come closest to our own case was described by Hosch. 0 His case was 
that of a 25 day old infant who presented a closely similar clinical 
picture and fundamentally the same embryologic distortion. There was 
in Hosch’s case, however, an opening through septum primum directly 
from the accessory median chamber into the left atrium, and conse- 
quently there was not the extraordinary circuitous routing of the blood 
returned from the lungs to the median atrium that was so striking a 
feature in our case. 

Another heart of the same general type, from an infant who lived 
but a short time, was reported by Stoeber. 10 The accessory median 
atrium in his case, however, seems to have been a small pocket receiving 
only the veins from the lower lobes of the lungs. The veins from the 
upper lobes of both lungs opened into the right atrium, which was in 
communication with the left, over a widely patent foramen ovale. 

Cases involving a similar but less complete division of the primary 
atrium into three chambers were reported by: Borst 11 (in a woman 

9. Hosch, P. IT: Zur Lehre der Missbildungen des linken Vorbofs: II. 
Ein Herz mit linken Doppelvorhof, Frankfurt. Ztschr. f. Path. 1:563, 1907. 

10. Stoeber, H. . Ein \\ eiter Fall von Cor triatriatum mit eigenartiggekrenzter 
Miindung der Lungenvenen, Virchows Arch. f. path. Anat. 193:252. 1908. 

11. Borst, M.: Ein cor triatriatum, Verhandl. d. deutsch. path. Gesellsch 
8:178, 1905. 
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aged 38) ; Church 12 (in a woman aged 38, mother of four children) ; 
Potter and Ran son 13 (in an “adult” male negro); and William and 
Abrikossoff 34 (in a hoy aged 11). 2 With the exception of Church, 
whose paper antedates the fundamental work of Born 8 and Tandler 33 
on which the present conception of heart development is based, these 
authorities are in fair agreement regarding the accessory septum as a 
displaced septum primum, although their conjectures as to the manner 
and cause of its displacement vary considerably. 

Other cases involving what was described as a partial subdivision 
of the left atrium by a “fibrous band” have been reported by: Griffith 10 
(two cases), Fowler 17 and Martin. 18 Probably also Preisz’ 30 cases 
13 and 14 should be included in this group. 20 It is difficult to be certain 
without an opportunity of studying the actual specimens, but all these 
cases of a fibrous band across the left atrium would seem to be instances 
of a septum primum displaced to the left. If this interpretation is 
correct, these hearts belong in the same general category embryologically 
as the true triatrial hearts, for they exhibit the same malposition of 
the same septum, differing only in that the septum is meager in extent. 

Clinically, of course, the cases with a mere fibrous band presented 
a picture different from the cases in which there was an almost com- 
pletely isolated accessory chamber. They gave little or no manifestation 
of cardiac disturbance, and the existence of any malformation was 

12. Church, \V. S. : Congenital Malformation of Heart : Abnormal Septum 
in Left Auricle. Tr. Path. Soc. London 19:188, 186S. 

13. Potter, P., and Ranson, S. W. : A Heart Presenting a Septum Across the 
Left Auricle, J. Anat. & Physiol. 39:69, 1904. 

14. William, N., and Abrikossoff, A. : Ein Herz mit linkem Doppelvorhofe, 
Virchows Arch. f. path. Anat. 203:404, 1911. 

15. Tandler, J. : The Development of the Heart, in Keibel and Mall: Manual 
of Embryology, Philadelphia, J. B. Lippincott Company, 1912, vol. 2, p. 534. 

16. Griffith, T. W. : Heart with a Fibro-Muscular Band Passing Across the 
Cavity of the Left Auricle, J. Anat. & Physiol., 1896, vol. 30, Proceedings, p. 6; 
Xote on a Second Case of a Division of the Cavity of the Auricles into Two 
Compartments by a Fibrous Band, ibid. 37:255, 1903. * 

17. Fowler, J. K. : Membranous Band in the Left Auricle, Tr. Path. Soc. 
London 33:77, 1882. 

18. Martin, S. : A Heart with Left Auricle Divided by a Septum, J. Anat. & 
Physiol., 1899, vol. 33, Proceedings, p. 31. 

19. Preisz, PI. : Beitrage zur Lehre von den angebornen Hertzanomalien, Beitr. 
z. path. Anat. u. z. allg. Path. 7:245, 1890. 

20. The case of triatrial heart reported by Sternberg (Beitrage zur Herz- 
pathologie, Verhandl. d. XIV deutsche path. Gesellsch. 1913, p. 253) appears to 
belong in a totally different category. He described it as having a double right 
atrium. From his description it would seem that the anomaly might be due rather 
to persistence of a strongly developed septum spurium than to malposition of 
septum secundum as he suggests. In any event, the septum primum was not 
involved as was the case with the heart under consideration. 
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unsuspected till discovered at the autopsy table or in the dissecting 
room. Taken as a group, the cases in which the septum is strongly 
developed show an increase in the severity of symptoms and a decreased 
tenure of life proportional to the completeness with which the displaced 
septum primum shuts off from the left atrium, the blood returned from 
the lungs to the median atrium. 



THE FORMATION OF HYALIN IN THE OVARIES * 

i 

M. A. GOLDZIEHER, M.D. 

AND 

IRVING SHERMAN, M.D. 

BROOKLYN 

Iiyaline substances in the ovary are common. Most of this hyalin 
appears in the form of bulky hyaline masses which are usually inter- 
preted as results of the involution of lutein bodies. Other smaller 
hyaline bodies are derived from the involution of atretic ovarian 
follicles. In reviewing the literature, we find that no other form of 
hyalinization is mentioned, and the foregoing interpretation of the 
hyaline bodies is given also by all the textbooks of pathology. 

Boeshagen 1 distinguished various kinds of hyalin and mentioned the 
following four types as the most important : 

1. The corpus atreticum. This is a small body, round or oval of 
shape. Its center consists of fibrous or slightly myxomatous tissue, 
while the periphery appears sometimes as a homogeneous hyaline seam. 

2. The corpus fibrosum. This is larger. It consists of irregularly 
outlined and more or less thoroughly hyalinized fibrous tissue. There is 
no hyaline seam in the periphery. 

3. The corpus candicans. This is usually elongated and gyrated. 
Its substance is homogeneous, with the exception that in the center 
it reveals a small area of fibrillar structure. 

4. The corpus albicans. This is much more powerfully developed 
and consists also mainly of hyalin. There is some fibrillar scar tissue 
in the center which, although more extensive than in the corpus 
candicans, is still scanty compared with the surrounding hyaline masses. 

Transitions between these four major types are frequent. Boesha- 
gen’s interpretation is indicated already by his nomenclature. He 
assumed that the corpus atreticum develops from degenerating ovarian 
follicles, whereas the other three types derive from lutein bodies and 
develop according to the part in which fibrosis or hyalinization occurs 
in the process of involution. 

Observations made on a large number of ovaries which were 
removed surgically or obtained at autopsy gave us the impression that 
there are many more sources of hyaline formation. In order to prove 
this point, systematic studies were made on a series of sixty ovaries. 

* Submitted for publication, June 19, 1929. 

* From the Department of Laboratories, United Israel Zion Hospital. 

1. Boeshagen: Ztschr. f. Gynak. 53:323, 1904. 
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Almost every ovary in this series showed the presence of more or less 
extensive hyalinization ; in four only, no hyalin was found. The age 
of the patient seems to bear no relation to the presence or the extent 
of the hyalinization. As a matter of fact, large hyaline bodies were 
present in the ovaries of some of our youngest patients, while there 
were smaller ones in some of the older patients. The ages of the 
patients varied from 19 to 53 years. 

In studying the regressive changes of lutein bodies, we were 
impressed by the early invasion of their central portion by connective 
tissue cells. The proliferation of the latter organizes the hematoma 
and the necrotic area which are formed in the menstrual body and later 
also in the lutein body of pregnancy. The peripheral area of the- 
lutein body survives longer, but its final degeneration is inevitable, and 
the lutein tissue is also replaced by connective tissue. Hyalinization 
of such scars is a regular feature, but it never goes so far as totally 
to obscure the fibrillar structure. Boeshagen’s description of the cor- - 
pora fibrosum, canclicans and albicans applies fairly well to these 
bodies, although it is difficult to explain according to his conception 
why the larger peripheral areas of the corpus albicans and the corpus 
candicans become so homogeneous. The typical product of the involu- 
tion of the lutein body is the corpus fibrosum, which is characterized 
by its irregular elongated,- or often stripelike, shape. Another feature 
of the corpus fibrosum is the presence of pigment, notably hemosiderin, 
which is seldom missing in its central portion (fig. 1). The pigment 
is either extracellular or phagocytosed by large cells. 

There is no difficulty in recognizing the origin of the corpus atreti- 
cum. Rabl, Cohn 2 and particularly Seitz 3 4 have called attention to 
regressive changes of the ovarian follicles which do not mature and 
which degenerate without producing lutein bodies (fig. 2). Still it 
seems that the cells of the follicular capsule (theca cells) store lipoids 
and assume a shape resembling that of the lutein cells. They have 
been spoken of as theca lutein cells and are supposed to proliferate 
extensively in later pregnancy. Their proliferation, however, has been 
observed also without pregnancy; probably in connection with menstrual 
changes. The later fate of these cells has been much discussed. 
Miller 1 and Wolz 5 6 held that they degenerate and elicit thereby further 
changes. The origin of these so-called theca lutein cells has also been 
questioned. Besides their origin from perifollicular theca cells, an 
otigiu from the cells of the ovarian stroma has been claimed for them 
particularly by Benthin. 0 He also claimed that these cells, after dis- 

2. Colin: Arch. f. Gvniik. 77:367, 1909. 

3. Seitz: Zentralbl. f. Gynak. 29:257, 1905.- 

4. Miller : Arch. f. Gynak. 91:263, 1910. 

5. Wolz: Arch. f. Gvnak. 97:131, 1912. 

6. Benthin: Arch. f. Gynak. 91:498, 1910. 
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posing of the stored up lipoids, are capable of reverting to t heir original 
type, assuming the shape of ordinary stroma cells. According to this 
conception, the so-called vegetation of the lutein cell represents mereh 
a peculiar functional stage of the ordinary ovarian stroma. Benthin’s 
interpretation has been opposed by various observers, especially by 
Seitz, 3 who claimed that it is easy to show on serial sections a connection 
between apparently independent groups of lutein cells and atretic 
follicles. But even Seitz conceded his failure to demonstrate this 
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Fig. 1. — Involution of lutein body; In alia m the periphery; fibrotic center, 
deposit of hemosiderin. 

connection in a good many cases. Our own experience has shown that 
foci of lipoidal cells are often independent from atretic follicles. They 
occur just as frequently in the deeper medullary portion of the ovary, 
where follicles are not met with. Transitional forms between ordinary 
ovarian stroma cells and large lipoid-storing cells aie readily observed. 
We believe that these cells should not be spoken of as lutein cells, since 
they are different both as to morphology and as to histogenesis from 
the cells of the lutein body. 

The real lutein cell is dense of structure; its cytoplasm is definitely 
eosinophile, with the exception of a few scattered cells conspicuous for 
their basophile cell body. Fat-storing cells of the ovarian stroma, on 
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the other hand, remain practically unstained if hematoxylin eosin is 
used. Their cytoplasm is foamy and encloses lipoid droplets which are 
more soluble in alcohol than those of the real lutein cells. The shape 
of the nuclei is also different. The nucleus of the lutein cell is com- 
paratively large and round and reveals an orderly structure of the 
chromatin. The nucleus of the stroma cell, on the other hand, is smaller 
and usually pyknotic. This seems to suffice for distinguishing sharply 
between these two types of cells. Hence, we shall refer to lipoid- 



Hg 2 — Myxomatous focus with hyaline seam, atretic follicle. 


storing cells of the ovarian stroma as “lipoidal cells” in contradistinction 
to the real lutein cells described. 

Regressive changes of the lipoidal cells are recognized by the dis- 
appearance of the lipoidal material and by subsequent alteration of the 
cytoplasm. The disappearance of the lipoids is not always followed by 
injury or death of the cell. The former lipoid cell appears thereafter 
as an ordinary connective tissue cell or assumes stellate shape and 
resembles the cells of myxomatous connective tissue. This is apparently 
due to a collection of fluid in this area. It is in keeping with the fact 
that the disappearance of fats or lipoids from various tissues is accom- 
panied by a collection of fluid, as, for example, in the cortex of the 
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suprarenal gland in severe infections (Kutschera-Aichbergen 7 ). The 
myxomatous tissue that forms in the ovary after the resorption of 
lipoids undergoes sometimes even further changes. Gradual loss of the 
accumulated fluid transforms the area into plain fibrillar connective 
tissue in which the cells are small and scanty. 

The regressive changes of the lipoid cells, however, are frequently 
associated with necrotic features. The cytoplasm of the cells becomes 
homogeneous simultaneously with the resorption of the lipoids. Exuda- 
tion of an albuminous substance between the cells is concomitant. First, 



Fig. 3. — Hyaline degeneration of lipoidal cells in ovarian stroma. 


the outlines of the cell bodies disappear, and the nuclei succumb to 
chromatolysis. Finally, the whole area is transformed into a hyaline 
mass. 

The sources of hyalin in the ovary are not exhausted by the regres- 
sive changes of lutein bodies and the vegetations of lipoid cells, or by 
those of the atretic follicles. Independently from such structures, 
hyaline material is directly formed in the ovarian stroma. The final 
product of hyalinization in the ovarian stroma is not easily distinguished 
from hyalin that derives from any of the sources mentioned. The 
early stages, however, are characteristic. At the onset, minute deposits 

7. Kutschera-Aichbergen: Verhandl. d. deutsch. path. Gesellsch. 20:133, 1925. 
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of hyalin of annular shape surround the single stroma cell. While 
this ring of hyalin becomes more massive, the stroma cell shows evi- 
dence of progressing atrophy with the result that a small spindle-shaped 
nucleus is left in the center of a lump of hyalin. Isolated hyaline rings 
of this type are rare. Hyalin develops usually about a whole group of 
cells. Many of these rings coalesce and form wavy, garland-shaped 
structures (fig. 4). The process resembles closely hyalinization in a 
lymph node or a deposit of amyloid. The reaction of the ovarian stroma 
cells to the presence of hyalin is similar; atrophy of cells is followed 
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sooner or later by complete disappearance of the nuclei ; finally the 
hyalin coalesces to form solid masses of gyrated shape (fig. 5). 

Hyalinization of the ovarian stroma of the type described occurs 
both in the cortex of the ovary and in the stroma of the medulla. These 
deposits of hyalin are sometimes insignificant, but they may involve 
also a large portion of the ovary. Careful review of our material leads 
us to the conclusion that most of the hyaline bodies and particularly 
the large ones derive from direct changes in the ovarian stroma. 

Another group of hyaline changes includes those developing in the 
walls of blood vessels. Hyalin is frequently deposited in the wall of 
the small and medium-sized arteries or veins. Most of this hyalin 
occurs in the media, but deposits are found also in the intima and the 
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adventitia. The specific elements of the musculature disappear with 
increasing hyalinization. while the lumen of the vessel is often narrowed 
down considerably. Complete obliteration of the blood vessel is the 
final stage. This is brought about by homogeneization of the vessel wall 
and coalescence of its structures into a solid hyaline, disklike body. 
Vessels with such extensive hyalinization usually occur in densely 
packed groups (fig. 6). If the adventitia is also involved, as often 
happens, some of these vessels fuse, forming a large hyaline body. This 
body is oval and elongated, and its gyration resembles that of the hyaline 



Fig. 5. — Coalescing hyaline garlands 


structures formed within the ovarian stroma. It is almost impossible 
to distinguish these late stages of vascular degeneration from other 
products of hyalinization. Residua of the original structure persist 
sometimes and reveal the histogenesis. Earlier stages of such vascular 
changes in the vicinitv of hyaline bodies can be considered as further 
circumstantial evidence. 

Severe impairment of the ovarian blood vessels, particularly in the 
medulla, has been discussed previously by several authors (Sohma, 8 
Miller, 4 Clark -0 ). Their interpretation is that the lesion develops in 


8 Sohma: Arch, f Gvnak 84:377, 1908. 
9. Clark- Surg. G\nec. Obst. 13:99, 1911. 
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connection with disturbances during pregnancy. Other authors thought 
that these changes might result from the strain to which the ovarian 
vessels are subjected during menstruation. Neither of these theoiies 
has been sufficiently substantiated. Yet it is fair to say that the 
vascular changes are not in proportion to the age of the person and 
cannot be explained simply as products of senile involution. 

SUMMARY AND COMMENT 

We have distinguished in the foregoing description between various 
types of hyalinization in the ovary. Our differentiation is based on the 
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Fig. 6 — Hyalinization of ovarian blood vessels. 


morphologic appearance of the hyaline bodies. Yet it also takes into 
consideration their histogenesis as brought out by comparing earlier and 
later stages. Summarizing briefly, we may state that there are five 
t) pes of hyaline bodies in the ovary. The first derives from lutein 
bodies and is fairly well characterized by its scarring center and the 
presence of hemosiderin. The second type is a small hyaline body 
developing from an atretic follicle through degeneration of theca lipoid 
cells. The third type develops from lipoid cells that were formed in 
the oiarian stroma independently from any follicle. Degeneration of 
such lipoid cells yields a colorful picture as myxomatous or plain 
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fibrous areas intermingle. The fourth type develops directly within 
the specific ovarian stroma and represents a primary lesion of the stroma 
cells. The fifth group is the result of changes to which the ovarian 
blood vessels were subjected. 

We have to emphasize that in their fully developed stage, all the 
different types of hyaline bodies may look so similar that histogenetic 
differentiation is not possible. Differential diagnosis can be made only 
in the early stages. But even then difficulties may arise in that several 
types occur simultaneously and combine to form puzzling structures. 
The most common combination is a deposit of hyalin in the ovarian 
stroma adjacent to a hyalinized lutein bod)'. It is not rare to find 
vegetations of lipoidal cells near, or surrounding, a comparatively 
recently involuted lutein body. Coalescence of the two different struc- 
tures forms a large body, the core of which represents the residua of 
the lutein body, and the periphery, the degenerated lipoidal cells. The 
distribution of the hyalin may be annular or crescent-like. Hyalinized 
blood vessels may also participate in the formation of a homogeneous 
marginal zone about an involuted lutein body. Hyalinized blood vessels, 
however, coalesce more frequently with masses of hyalin formed 
directly in the ovarian stroma. 

We do not know the real significance of hyalinization in the ovary. 
We could not by comparing establish any definite relationship between 
the age of the patient and the extent of the changes. The presence of 
extensive lesions in young persons seemed to prove that hyalinization 
in the ovary is not connected with senile involution. We tried to 
determine in our surgical cases whether any coincidence obtained 
between ovarian hyalinization and disturbances of menstruation. We 
were unable to find any convincing evidence of this. However, most 
of our material was obtained from patients on whom operations had 
been performed for some disturbance of the genital sphere. Therefore, 
this material does not seem to be suitable for deciding on the relationship 
of ovarian hyalinization to clinical symptoms. It would be necessary 
to study an equal number of ovaries from patients who were without 
any disturbance of the genital organs. 

CONCLUSIONS 

Hyalinization of the ovary was studied in sixty ovaries. Five types 
of hyaline bodies were described. They derive from lutein bodies, 
from atretic follicles, from lipoidal cells of the ovarian stroma, from 
ordinary stroma cells and from blood vessels, respectively. The 
histogenesis of a hyaline body can be distinguished only in the early 
stage of its formation. Combination forms are common. 

The clinical significance of ovarian hyalinization requires further 
comparative studies. 



HEMANGIOBLASTOMA OF THE CEREBELLUM WITH 
CYST FORMATION (LINDAU’S DISEASE) 

REPORT OF A CASE * 

PHILLIP SHAPIRO, M.D. 

CHICAGO 

Cysts comprise about 10 per cent of all cerebellar tumors. It has 
long been recognized that some of them arise by cystic degeneration of 
gliomas. The remainder are grouped as nonneoplastic or simple cysts. 
It was only three years ago, in 1926, that Lindau 1 expounded the 
origin of many of these so-called simple cysts from small hemangiomas 
which can be readily found by close inspection of the wall of the cyst. 
He indicated the heredofamilial character of hemangiomatous cysts, 
and pointed out also their frequent association with angiomatosis of 
the retina (von Hippel’s disease) or with other visceral tumors. 
Cushing and Bailey 2 brought his work closer to date, and lent to it 
special staining analyses. Davidoff 3 recently reported a case of this 
newly established syndrome. 

Altogether, less than sixty cerebellar hemangiomas with cyst 
formation and companion tumor have been described. 1 Postmortem 
examination disclosed another one to me. The relatively recent estab- 
lishment of the syndrome, its infrequency and ah unusual feature in my 
case make the latter worthy of being reported. 

REPORT OF CASE 

Clinical History . — A male mulatto, about 50 years old, entered the Cook County 
Hospital. He was apparently well until three months before entrance when he 
became rapidly weak in the right side of the body and the right arm began to 
tremble. He managed to carry on for two months longer ; then mental deteriora- 


* Submitted for publication, July 3, 1929. 

* From the Department of Pathology of the Cook County Hospital. 

1. Lindau, Arvid: Studien iiber Kleinhirncysten : Bau, Pathogenese und 
Bezichungen zur Angiomatosis retinae, Acta path, et microbiol. Scandinav., 1926, 
suppl. no. 1, pp. 1-128. 

2. Cushing, H., and Bailey, P.: Tumors of the Brain Arising from Its 
Blood A^essels, Springfield, 111., Charles C. Thomas. 

3. Davidoff, L. M.: Hemangioblastoma of the Cerebellum (Lindau) Am 
J. Path. 5:141 (March) 1929. 

4. After our paper was submitted for publication, an article appeared by 
Sargent and Greenfield (Hemangiomatous Cysts of the Cerebellum, Brit. J. Surg. 
17:84 [July] 1929), reporting a collection of nine cerebellar evsts. In seven of 
these, angiomas were found. In several cases, a severe trauma to the head was 
associated. The authors suggest that the trauma may have started the formation 
of a cyst in a patient who already had an angioma of the cerebellum. 
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tion set in. It progressed so rapidly that within a month he was practically 
vegetative. Such was his apathy that from time to time he had to be fed by 
means of a tube until he could collect himself sufficiently to swallow food of his 
own accord. 

Neurologic examination revealed a spontaneous lateral nystagmus of the eyes, 
an intention tremor of the right hand and weakness in both lower extremities. 
There were increased patellar reflexes and an absence of abdominal reflexes. 
The coordination in both upper extremities was impaired. The Wassermann 
reactions of the blood and the spinal fluid were negative. Emaciated, volitionless’ 
stuporous, he finally died of a hypostatic bronchopneumonia. 

Postmortem Observations. — The essential changes were in the brain and the 
kidney. 

Brain : The cerebral convolutions were rather deep, and a moderate amount 
of fluid filled the sulci. The lateral ventricles were but slightly distended with 
fluid. On the superior aspect of the right hemisphere, the cerebellar tissue over 



Fig. 1. — A drawing made from the gross specimen, with longitudinal section 
through the right cerebellar hemisphere, showing the collapsed cyst with its mural 
tumor {A), and its relation to the cortical vessels. 


an area 5 by 4 cm. was collapsed to 2 cm. below the surface. In the lateral 
portion of this depressed area, broadly bridging two of the posterior superior 
cerebellar vessels, was a deep purple, soft, round mass, the size of a pea, slightly 
elevated above the surface. Longitudinal section disclosed the right hemisphere, 
under the depressed area described, to be the site of a large cyst (fig. f). The 
cyst attained a size of 4 cm. in the longitudinal, and 3 cm. in the transverse 
diameter, and 2 cm. in its collapsed height. Its roof was thin; in places, trans- 
parent. The mass described was 3.5 cm. thick; it extended through the whole 
roof of the cyst and bulged into its cavity. On the cut surface, it was reddish 
purple. The floor of the cyst was lost in broad communication with the fourth 
ventricle. 

Microscopically, the purple nodule on the superior aspect of the cyst was 
composed of numerous wide, capillary blood spaces, lined by a distinct endothelium 
(fig. 2). Most of these spaces were filled with blood; some contained only a 
pale pink, homogeneous, plasmatic material. Fine capillaries could also be dis- 



SHAPIRO— HEMANGIOBLASTOMA OF CEREBELLUM 917 

tinguished, with all transitions between them and the larger blood spaces. The 
intervening, loose fibrillar tissue was occupied by cells which contained each a 
large, pale, oval or slightly indented nucleus with an ample cytoplasm (fig. 3). 
Sudan III stain revealed these cells to be filled with lipoid. There were also 
single round cells with deeply stained nuclei and homogeneous cytoplasm. T he 
rest of the wall of the cyst was composed of cerebellar tissue which formed a lining 
layer, rich in glia, and which continued for but a short distance over the inner 
aspect of the angiomatous area. 

Kidney: A 5 mm. white nodule at the corticomedullary line was seen 
microscopically to be composed of long, narrow and branched tubules lined by 
irregular cuboidal epithelium with rather pale, round or oval nuclei (fig. 4). 
The tubules were separated from one another by thin septums, and were divided 



Fig. 2.— Low power view of the hemangioma in the roof of the cyst with 
the adjacent cerebellar tissue lining the rest of the cyst wall ; X 28. 


into groups by thicker strands of fibrillar connective tissue. The nodule was 
sharply circumscribed but not encapsulated, and a few of its tubules were found 
outside among the normal ones. 

Pathologic Diagnosis. The pathologic diagnosis was : hemangioblastoma of 
the right cerebellar hemisphere, with cyst formation, the latter communicating 
with the fourth ventricle (Lindau’s disease); adenoma of the kidney; confluent 
bronchopneumonia of the left lower lobe; edema and hyperemia of the lungs- 
atrophy and inflammatory softening of the spleen; brown atrophy and cloudy 
swelling of the myocardium and liver; cloudy swelling and passive congestion 
of the kidneys, and healed tuberculous primary nodule in the right lower pul- 
monary lobe. 
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Fig. 3. Higli power view of the capillary and cavernous hemangioma. The 
large, pale nuclei in the stroma belong to the “pseudoxanthoma" cells with their 
fat-laden, vacuolar cytoplasm ; X 250. 



Fig. 4. — Low r power view of the renal adenoma (on the right) shaip'y defined 
from the normal kidney tissue (on the left) ; X 70. 
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COMMENT 

The writings of Lindau 3 and of Cushing and Bailey 0 leave little 
which my work can add to the knowledge of cerebellar hemangioblasto- 
mas. Their origin is ascribed to the vascular mesenchyme in the roof of 
the fourth ventricle. These neoplasms are practically confined to the 
cerebellum, medulla and cord, in distinction from angioma-like, congenital 
vascular malformations which are similarly confined to the cerebrum. 
Cellular, capillar}^ or cavernous structure may predominate. They tend 
to become cystic, but may be solid, and all gradations exist between. 

The cyst formation is held usually to be not the result of degen- 
erative changes in the tumor, but the result of an active transudation 
arising from circulatory disturbances in its young vessels. This 
transudation may attain high pressure, and then causes necrosis of 
the adjacent brain tissue. Within the mural tumor, the scavenging, 
“pseudoxanthoma,” fat-laden .cells of the stroma absorb the necrotic 
brain substance. 

No angiomatous cyst, large as the necrosis caused by its pressure 
may have made it, has ever been described as opening into the fourth 
ventricle. Simple cysts without angioma have been so described, and 
are regarded as developmental defects in the cerebellum. Our case is 
unique, therefore, in that it is the first hemangiomatous cyst reported 
which had a communication with the fourth ventricle. Two mechanisms 
may here have been in operation. The pressure by the angiomatous 
transudation may by necrosis of tissue have produced a larger and 
larger cyst in the cerebellar substance, until it finally ruptured into the 
fourth ventricle. Or else the disturbance of the growth of the blood 
vessel associated with the tumor may have determined, by deficiency 
of blood supply, a localized defect in cerebellar development. Whether 
the factor of necrosis from pressure or that, of developmental defect 
here predominated is uncertain. 

Lindau, and all investigators of this syndrome after him, empha- 
sized the association of cerebellar hemangiomas with benign tumors 
in other parts of the body, and particularly its association with angio- 
matosis of the retina. He compared it to tuberous cerebral sclerosis, 
von Recklinghausen’s disease and other heredofamilial syndromes, in 
which some external manifestation guides the diagnosis of the internal 
ones. The cerebellar hemangioma may find its associated tumor in the 
spinal cord, the pancreas, the liver, the kidneys,, the suprarenal glands, 
the urinary bladder, the epididymis or the bones. The associated tumor 

x Lindau. Arvid: Zur Frage der Angiomatosis retinae und ihrer Hirn- 
komplikationen, Acta ophth. 4:193, 1927. 

6 Cushing. H and Bailey, P. : Hemangiomas of the Cerebellum and Retina 
( Lindau s Disease), Arch. Ophth. 57:447 (Sept.) 1928. 
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in my case was a renal adenoma. Often, however, the only external 
sign for antemortem diagnosis is an angiomatosis of the retina (von 
Hippel’s disease). This well recognized condition presents to the 
ophthalmoscope a dilated tortuous vein and a beaded artery which lead 
together to an angiomatous nodule somewhere in the fundus. At times 
this nodule may be close to the disk, but usually it is far in the 
periphery, so that its detection necessitates examination under a well 
dilated pupil. 

Not always are they correlated, but if a case of von Hippel’s disease 
is found it should be watched for the development of intracranial 
complications. What is even more important is that with a diagnosis of 
cerebellar tumor, the finding of a retinal angiomatosis establishes this 
tumor as an angioma. In my case, the fundi were not examined 
clinically. I regret that no permission could be obtained for post- 
mortem examination of the eyeballs. I take this occasion to reiterate 
Lindau’s and Bailey’s emphasis on the importance of examining the 
fundi for angiomatosis. Only by its presence can one, before operation 
or autopsy, distinguish between angioma and all other cerebellar tumors. 

The reward of the diagnosis lies in the especially favorable surgical 
prospects. Practically no other cerebellar tumor gives such gratifying 
surgical results as does the angioma. Simple puncture of the cyst may 
relieve the condition for several years, while enucleation of the angioma 
gives permanent cure. 

summary 

A case of hemangioblastoma of the cerebellum (Lindau’s disease) 
with formation of a cyst, unique in its broad communication with the 
fourth ventricle, is reported. It was accompanied bv a renal adenoma. 
The importance of angiomatosis of the retina as a diagnostic aid in 
distinguishing cerebellar angioma is emphasized. 



STUDIES ON THE PATHOGENESIS OF BACTERIAL 

ENDOCARDITIS * 

KURT SEMSROTH, M.D. 

AND 

ROBERT KOCH, M.D. 

PITTSBURGH 

In view of the well known multiplicity of bacteria isolated from 
endocarditic lesions, workers in this field have always more or less dis- 
tinctly felt that the essential question in the pathogenesis of endocarditis 
is one of bacterial localization. Under what conditions will bacteria 
localize on the endocardium? While early experimental investigators 
(Wyssokowitsch , 1 Ribbert 2 ) succeeded in producing endocarditis by 
combining the bacterial infection with a gross trauma to the heart valves, 
observations on experimental endocarditis without such trauma (Lis- 
sauer , 3 Saltykow 4 ) have been rare until recently. Wadsworth 5 pointed 
out the relatively frequent development of fatal endocarditis in horses 
which had received repeated injections of killed and living pneumococci 
for the purpose of immunization. In this case, the preceding applica- 
tion of killed pneumococci appears to be the determining factor for 
bacterial localization on the endocardium. 

Birkhaug 0 produced a subcutaneous focus of streptococci in rabbits 
with infected agar and induced endocarditis regularly by a single intra- 
venous reinjection of the organism. As the regular production of 
endocarditis by a single injection of streptococci or other micro-organism 
has not been possible thus far, one has to infer that in Birkhaug’s 
work the essential condition for the bacterial localization on the endo- 
cardium was the preceding establishment of a subcutaneous focus of 
streptococci. 

* Submitted for publication, Aug. 24, 1929. 

* From the Western Pennsylvania Hospital Institute of Pathology, Dr. Ralph 
R. Mellon, Director. 

' m 

1. Wyssokowitsch: Virchows Arch. f. path. Anat. 103:307, 1886, reviewed in 
Henke-Lubarsch : Handbuch der speziellen pathologischen Anatomie 1924 vol ? 
p. 205. 

2. Ribbert: Fortschr. d. Med. 4:1, 1886. 

3. Lissauer: Centralbl. f. allg. Path. u. path. Anat., 1912, vol. 23, no. 6; 
reviewed in Henke-Lubarsch: Handbuch der speziellen pathologischen Anatomie 
1924, vol. 2, p. 205. 

4. Saltykow: Virchows Arch. f. path. Anat. 209:126, 1912; reviewed in 
Henke-Lubarsch: Handbuch der speziellen pathologischen Anatomie 1924 vol 
2, p. 205. 

5. Wadsworth: J. M. Research 39:279, 1918-1919. 

6. Birkhaug: J. Infect. Dis. 40:549, 1927. 
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That no relationship between this “determining factor” and the 
subsequent infection in the sense of specificity needs to exist was 
apparent in Frcif eld’s work. 7 She obtained endocarditis in rabbits with 
considerable regularity by repeated injections of killed streptococci and 
subsequent infection with staphylococci. 

Kuczynski, ,s working on mice, injected from 0.3 to 0.5 cc. of a culture 
of Streptococcus viridans intravenously from eight to sixteen times. 
He frequently observed subendocardial proliferations of “typical plasma 
cells,” comparing them with early manifestations of endocarditis in 
man. He did not, however, obtain processes that went beyond this 
proliferative stage. Silberberg," in his work on the behavior of the 
“vitally stored" body against septic general infection, gave rabbits six 
successive daily injections of Aschoff-Kiyono’s lithium carmine solu- 
tion. On subsequent intravenous infection with Staphylococcus all the 
five animals employed developed endocarditis. In this case, the 
determining factor for bacterial localization on the endocardium was 
evidently the preceding application of lithium carmine. Siegmund 10 
produced experimental endocarditis in rabbits by daily intravenous injec- 
tions of rapidly increasing doses of Bacillus coli or Staphylococcus. 
Siegmund and Dietrich 11 concluded that a peculiar state of immunity, 
associated with an altered capacity of the endocardium to react, is 
the essential condition for bacterial localization on tbe endocardium. 

Alteration of the reactivity of a host against a subsequent infection 
is the object of a study which we started some time ago with observa- 
tions on the influence of immunobiologic processes on the course of sub- 
sequent general infections. 

EXPERIMENTS 

Guinea-pigs were sensitized by one intraperitoneal dose of 0.5 or 
2 cc. of horse serum. After skin hypersensitivity was apparent (eighth 
to eighteenth day), the animals were infected intrapcritoneally with 
varying doses of paratyphoid bacilli or staphylococci. With considerable 
regularity, an endocardial lesion developed in the sensitized guinea-pigs; 
this was only occasionally met with in nonsensitized controls. The 
lesion consisted of nodular or plateau-like mononuclear cell prolifera- 
tions with occasional karyorrhexis, a process which in human pathology 
has been termed proliferative endocarditis. 

As a sequel of sensitization to horse serum, the capacity of the 
endocardium to react against an infection has evidently been altered. 

7. Freifeld : Klin. Wchnschr. 7:1645, 1928. 

8. Kuczynski: Verhandl. cl. deutscli. path. Gesellsch. 18:47, 1921. 

9. Silberberg: Virchows Arch. f. path. Anat. 267:483, 1928. 

10. Siegmund: Verhandl. d. deutsch. path. Gesellsch. 19:114, 1923. 

11. Dietrich: Verhandl. d. deutsch. Gesellsch. f. inn. Med. 27.T8S, 1925. 
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Has this altered capacity of the endocardium to react any bearing, and 
in what way, on the problem of the pathogenesis of human endocarditis? 

In human endocarditis, the earliest endocardial change has, until 
recently, generally been supposed to be an “endothelial damage pre- 
ceding the localization of bacteria. This endothelial damage has never, 
however, actually been observed. 

Mononuclear endocardial cell proliferations, on the other hand, are 
a well known constituent of the picture of human endocarditis. Ribbert, 
presenting the histology of endocarditis verrucosa (1924), referred to 
endocardial proliferations of large polyhedral elements as present 
underneath the thrombotic deposits and extending to some extent under- 
neath the adjoining intact endocardial surface. In his presentation 
there is little if any doubt about the sequel of events: a hypothetic 
endothelial damage leads to localization of bacteria and formation of 
thrombotic deposits. The thrombotic masses penetrate into the valvular 
tissue, leading to the appearance of broad homogeneous bands. Subse- 
quently, a secondary proliferation of large polyhedral cellular elements 
sets in. Although penetrating thrombotic deposits are, as he stated, 
hardly ever seen without the aforementioned proliferative changes. 
Ribbert did not seem to doubt seriously that thrombi regularly precede 
the cellular proliferations. Patients, he argued, do not die at a stage 
when the thrombi have not yet been followed by proliferative changes, 
and therefore one has no chance to observe these earliest stages. In 
this, thus far dominant, interpretation, primary endothelial damage, 
as well as the penetration of thrombotic masses into the tissue, remains 
a logical requirement of the theory, though not wholly founded on 
actual observations. 

Autopsies on several patients who showed early endocarditis have 
furnished us the possibility of studying early endocardial reactions in 
endocarditis. In these patients, nodular monocytic proliferations were 
not infrequently observed underneath an intact endothelium and far 
from the site of thrombotic deposits (fig. 1). This observation allows 
the conclusion that monocytic endocardial proliferations in human 
endocarditis are not invariably the sequel of thrombotic deposits. 

Furthermore, in several mononuclear endocardial cell proliferations, 
areas of transformation of the intercellular substance into hyalin were 
found associated with a defect of the surface endothelium, but without 
a thrombotic deposit. We infer, then, that in human endocarditis not 
only may mononuclear cell endocardial proliferations arise in the 
absence of thrombotic deposits, but. on the other hand, they mav. 
through regressive changes, develop endocardial defects which in turn 
may become the site of thrombi. 

In other words, nodular mononuclear cell proliferations of the 
human endocardium may precede the formation of morphologically 
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detectable endocardial defects and endocardial thrombotic deposits; 
i. e., they are one of the earliest endocardial reactions in human 
endocarditis. 

Do identical considerations prevail in the experimental animal 
endocarditis? In order to approach the latter question, an endocarditis 
was induced in rabbits by intravenous streptococcic vaccination and sub- 
sequent infection with staphylococci (after Freifeld). It was found 
that the endocarditic nodule of such a rabbit consisted of large 
mononuclear cellular elements. Near the free surface, degenerative 
changes and superficial accumulation of cocci were noted. The picture 
has to be interpreted as a mononuclear cell proliferation followed — not 
preceded — by the formation of thrombotic deposits. 










Fig. 1. — Human rheumatic endocarditis: nodular endocardial proliferation. 
One may note marked polymorphism of proliferating elements; lack of polarity; 
absence of definite endothelial defect and absence of thrombosis. (Zeiss, Abbe 
drawing apparatus; actual magnification 400 X-) 

It is seen, then, that in human endocarditis, as well as in experi- 
mental rabbit endocarditis, nodular mononuclear cell proliferations 
represent the earliest endocardial reactions and are analogous to the 
endocardial reaction of the guinea-pig that has been sensitized to horse 
serum and subsequently infected. Are we therefore to infer that 
processes somehow related to that of sensitization to horse serum are 
one' essential condition for bacterial localization on the endocardium? 

In an effort to answer this question, various measures were tried 
to induce a true endocarditis in guinea-pigs and rabbits. 

1. Intraperitoneal paratyphoid, as well a staphylococcus, infection of 
guinea-pigs senstized to horse serum led to the nodular reaction of the 
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endocardium, but never to a true endocarditis. Desensitization after 
the infection did not alter the result. Desensitization before the infec- 
tion practically prevented the nodular endocardial reaction. These 
experiences confirmed our assumption of a relationship between 
enttocardial reaction and hypersensitiveness, but failed to furnish infor- 
mation as to the role of that reaction in the genesis of true endocarditis. 


Production of Endocarditis in Rabbits by Infection with Staphylococcus 
Following a Course of Intravenous Casein Injections 
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2. Guinea-pigs received five successive intraperitoneal doses of 2 
cc. of polyvalent streptococcic vaccine. On subsequent intraperitoneal 
paratyphoid infection, one of five animals presented a marked endo- 
cardial lesion. The latter was characterized by nodular monocytic 
proliferations with superficial defects, beginning thrombus formation 
and degeneration of adjoining muscular elements — a picture which was 
interpreted as an early endocarditis. The remaining four showed only 
the nodular endocardial reaction. 
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3. In a third series, a nonbacterial foreign protein was substituted 
for the bacterial vaccine. Rabbits received either five or ten successive 
daily intravenous doses of 2 cc. of 2 per cent casein in 0.1 per cent 
sodium carbonate. After from five to ten injections, ten of fifteen ani- 
mals showed at the site of the injection of the casein, a definite, and 
five, a less definite, allergic skin reaction characterized by a pre- 
dominance of eosinophils in the resulting abscess. Subsequent intra- 
venous infection with varying doses of staphylococci on the sixth or the 
eleventh day led to a definite endocarditis in six of eight cases. The 
course of the experiment was, in brief, as set forth in the accompanving 
table. 

In the table, the term “endocarditis” is meant to designate histologic 
evidences of a primary endocardial localization of bacteria, exclusive of 
extensions of myocardial foci into the endocardium. 

Morphology of the Heart Lesions Induced. — Rabbit A. — The animal presented: 
numerous myocardial abscesses: suppurative pericarditis; nodular proliferation of 
endothelium in some myocardial veins: exudative periphlebitis of myocardium, 
and no definite endocardial lesion. 

Rabbit J — Rabbit J< showed myocardial abscesses and here and there peri- 
vascular proliferation of histiocytes. In many instances, the capillary and venous 
endothelium of the myocardium was covered with masses of gram-positive cocci, 
which frequently were present also within the cytoplasm of the endothelium. 
Small endocardial thrombi, largely fibrinous, were found over superficial defects 
of the endothelial lining, without there being a marked cellular reaction of the 
underlying structures. Focal plateau-like thickenings of the endocardium through 
cellular proliferation were seen, with the appearance of intracellular eosinophilic 
granules outside, as well as within, the continuity of the surface endothelium. 
Masses of gram-positive cocci were found within the cells of these plateau-like 
endocardial proliferations. Here and there, a hemorrhagic infiltration of the 
endocardium was noted. 

Rabbit A. — Slight interstitial proliferative myocarditis was observed, but no 
endocardial lesion. 

Rabbit J-. — This rabbit presented no marked myocardial lesion, but focal- 
nodular or plateau-like-active endocardial proliferations (mitoses). These foci, 
valvular, as well as parietal, showed intracellular cocci in a few instances. There 
was no endocardial thrombosis. 

Rabbit A. — The animal had myocardial abscesses. The changes included: (1) 
focal thickening of valves through cellular proliferation with the appearance of 
numerous polymorphonuclear leukocytes, “palisade” orientation of nuclei vertical 
to the surface, and bacteria within the valvular tissue, but no thrombosis ; (2) at 
other places, similar foci showing extensive surface defects, filled with thrombotic 
material a rid masses of bacteria. The latter, in a few instances, were surrounded 
by large areas of necrosis, giving rise to the picture of an acute ulcerative valvular 
endocarditis. 

Rabbit AT — There were myocardial abscesses which, in many instances, were 
surrounded by zones of muscular calcification. Areas of necrosis were seen with 
calcification of muscle fibers. The valvular lesions were identical with those in 
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Rabbit J s (1) (fig. 2). There was no thrombosis. Small subendocardial hemor- 
rhages were seen. 

Rabbit AT. — No myocardial lesion was seen. Fibrinous endocardial thrombi 
were found over superficial defects of the endothelial lining. 

Rabbit X ,. — This animal had a slight focal interstitial proliferative' myocarditis. 
At one place, a parietal endocardial “vegetation ’ was found identical in its 
histologic structure with the early vegetations in cases of human rheumatic 
endocarditis. The other changes were a nodular proliferation of large mononu- 
clear tissue elements, cordlike hyalinization of the stroma (Ribbert’s “penetrating 
thrombus”) and early surface defect. There was no thrombosis. 

Further Observations.— In another group of three rabbits, the intravenous 
treatment with casein was continued up to twenty days, a total of 60 cc. of the 





Fig. 2 (rabbit Xi). — Proliferative and suppurative bacterial endocarditis; no 
definite endothelial defect. (Zeiss, Abbe drawing apparatus; magnification 400 X)- 
The rabbit received ten daily casein injections, after which it was intravenously 
infected with staphylococci. It died two days after the infection. 


solution being injected. On the twenty-first day, they received intravenous injec- 
tions of 2.5 or 3 cc. of a culture of Staphylococcus aureus. One animal that died 
the following day presented fibrinous endocardial thrombi with extensive hemor- 
rhage into the valves. The other two rabbits, which died eight and eighteen days, 
respectively, after the infection, did not show endocardial lesions and showed 
negative blood cultures. In four more rabbits the treatment with casein was 
extended to thirty days, a total of 90 cc. being injected. On the thirty-first day, 
these animals received intravenous injections of 3, 5, 5 and 10 cc. of a culture of 
Staphylococcus aureus. Three that died the following day presented a suppura- 
tive, nonthrombotic endocarditis. One animal that died ten. days later yielded a 
negative blood culture and failed to show endocardial lesions. To summarize: 
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The extension of the casein treatment over twenty or thirty days did not mark- 
edly alter the results obtained in ten days. 

Similar results were obtained when the intravenous infection of the animals 
was delayed until one, two or three weeks after the end of the treatment with 
casein. Two animals were employed for each stage (fig. 3). 

A comparison of the morphologic observations in experimental 
rabbit endocarditis (figs. 2 and 3) with those in early human 
endocarditis (fig. 1) leads to the following inference: In the formal 
genesis of endocarditic lesions, mononuclear cell proliferations may con- 
stitute precursors of morphologically detectable endothelial defects. 



Fig. 3 (rabbit Vo). — Large cell endocardial proliferation; necrosis (AO > 
superficial accumulation of cocci (C). (Zeiss, Abbe drawing apparatus; magnifi- 
cation 400 X.) 

The rabbit received ten daily casein injections, and seven days after the treat- 
ment with casein it was intravenously infected with staphylococci. It died one 
day after the infection. 


Marked breaking down of the histiocytes of the heart valves of rabbits 
after the latter had received repeated injections of yatren-casein was 
recently reported by Pfuhl. 12 In four rabbits which had received 
twenty or thirty daily injections of doses of 2 cc. of 2 per cent casein, 
we have thus far not been able to corroborate this observation. 


12. Pfuhl: Klin. Wchnsclir. 8:1099, 1929. 
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SUMMARY 

It has been possible to modify the course of a staphylococcic bac- 
teremia in rabbits to one characterized by endocarditic lesions. This 
has been accomplished in two ways : ( 1 ) by preceding the infection 
with staphylococci by intravenous injection of killed streptococci; (2) 
by preceding it by intravenous injections of casein. Although the 
treatment with casein, per se, has never led to morphologically detectable 
cellular damage, it has been a prerequisite for the development of 
bacterial endocarditis. 

The inference that bacterial localization on the endocardium results 
from its altered capacity to react toward bacteria would seem logical. 
This relationship, however, is scarcely true within the confines of 
specificity, as the “allergic state,” so-called, may be induced by a non- 
bacterial, foreign protein. It remains a matter of further study to 
what extent, and how, the “allergic state” referred to may be cor- 
related with definable alterations of cellular activity. 



THE MITOCHONDRIA IN ACUTE EXPERIMENTAL 
NEPHROSIS DUE TO MERCURIC CHLORIDE * 

ROBERT A. MOORE, M.D. 

SAMUEL GOLDSTEIN, M.D. 

AND 

AARON CANOWITZ, M.D. 

COLUMIIUS, OHIO 

Although mitochondria have been known for several decades, little 
observation has been made of the changes that they undergo in pathologic 
processes. The literature was recently summarized and critically 
reviewed by Cowdry . 1 

Believing that a study of the mitochondria of the cells of a single 
organ in response to various irritating agents would be of value in 
understanding the mode of action of these agents, we have undertaken 
to study the response of mitochondria of the kidney to various nephro- 
toxic agents. This report is the first of these studies. It is concerned 
with the changes in the renal mitochondria in response to mercuric 
chloride. 

METHOD 

White rats derived from the Wistar stock were used exclusively. The mercuric 
chloride was dissolved in distilled water and injected subcutaneously into the skin of 
the back. 

Two types of experiments were carried out: The first comprehended the 
administration of a dosage of 40 mg. per kilogram, and postmortem examination 
of two animals, each day for five days. This dosage was found to kill in about 
six days. The second comprehended the administration of variable dosages and 
postmortem examination of all the animals after twenty-four hours. The dosages 
employed here were 10, 20 and 40 mg. per kilogram. All animals were kept on 
the regular stock diet of prepared dog biscuit, cracked corn and water ad libitum. 
In addition, fresh raw liver and cabbage were given once a week. 

When an animal was to be killed, it was stunned by a blow on the head. From 
2 to 4 cc. of blood was secured by cardiac puncture, and the abdomen was opened 
and both kidneys were removed. In all cases, the heart was still beating when the 
kidneys were removed. One kidney was cut in three sagittal sections and placed 
in Regaud’s fixative (20 per cent neutral formaldehyde in 3 per cent bichromate of 
potassium). The other kidney was cut into thin slices by a sharp razor; the slices 
were teased apart and studied after being stained with Janus green. Each experi- 
ment was run in duplicate. When the two rats used in an experiment were killed, 

* Submitted for publication, July 12, 1929. 

* From the Department of Pathology, Ohio State University. 

* Read at the Twenty-Eighth Annual Meeting of the American Association of 
Pathology and Bacteriology, Washington, D. C., May 1, 2 and 3, 192S. 

1. Cowdry, E. V.: The Reactions of Mitochondria to Cellular Injury, Arch. 
Path. 1:237 (Feb.) 1926. 
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a normal rat (in the same cage and under similar living conditions) was also 
killed and examined as a control, the tissues of this rat being subjected to the 
same reagents and processes. This general plan of using two rats for the experi- 
ment and one normal rat for the control was preserved throughout. 

The urea nitrogen was determined according to the aeration method of Folin, 
1 cc. of whole blood (anticoagulant potassium oxalate) being employed. 

The blocks of kidney intended for mitochondrial stains were fixed in 20 per cent 
neutral formaldehyde in 3 per cent potassium bichromate, for three days, the 
solution being renewed each day; and in 3 per cent bichromate alone for nine 
days, the solution being changed every three days ; washed ; dehydrated in alcohol ; 
cleared in chloroform, and embedded in paraffin. Partial serial sections were cut, 
one to be stained with hematoxylin and eosin, one with Bensley-Cowdry’s acid 
fuchsin-methyl green and one with iron hematoxylin. 

The technic has been given in some detail, since the interpretation of mito- 
chondrial changes is extremely difficult even when there is abundant control 


General Relations, Structure and Function of Mitochondria as Determined in 
Experimental A'cphrosis Due to Mercuric Chloride 


Dosage, 

Jig. 

Lapse of Time 

Until Animal Urea N 

Was Killed, (Average), Histologic 

Hours Jig. Changes 

Jlitochondria of 
Proximal Convoluted 
Tubule 

10 

24 

25 

None 

No change 

20 

24 

37 

Cloudy swelling pars recta; 
proximal convoluted 
tubules 

Perinuclear arrangement; no 
qualitative change except 
slight increase in size 

40 

24 

50 

Same as above with begin- 
ning involvement of 
remainder of proximal 
convoluted tubule 

Beginning agglutination of 
perinuclear mitochondria in 
pars recta; slight fragmenta- 
tion and agglutination in first 
and second parts 

40 

4S 

120 

Same, but slightly more 
severe 

Same, with loss of specific 
supravital staining 

40 

72 

100 

Complete necrosis pars recta; 
marked cloudy swelling first 
and second parts; many 
hyaline casts; fat in pars 
recta in some cells 
of few eases 

Complete agglutination of 
mitochondria in third part; 
moderate agglutination and 
marked fragmentation in first 
and second parts; no change 
in remainder of tubular system 


material. All interpretations in the next section of this paper are based on a col- 
lective study of: Janus green supravital stains, acid fuchsin-methyl green, iron 
hematoxylin and hematoxylin and eosin stains of fixed preparations. 


OBSERVATIONS 

In the animal receiving the smallest dose of mercuric chloride, 1 mg. 
per hundred grams of body weight for twenty-four hours, there was no 
detectable change either in ordinary histologic structure or in the mito- 
chondria, but determinations of the blood urea revealed from 23 to 
30 mg. per hundred cubic centimeters. 

When this dose was increased to 2 mg. per hundred grams of body 
weight, definite changes resulted both in the mitochondria and in the 
histology appearance of the cell. This change was restricted to the 
tiurd part of the proximal convoluted tubule. Histologically it con- 
sisted of a marked cloudy swelling and granular degeneration of the 
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epithelial cells. The nuclei of the cells exhibited pyknosis and karyol- 
ysis. In some, the whole tubule from basement membrane out was a 
mass of acidophilic granular debris. This detritus, however, was not 
homogeneous; on close examination it was seen to be composed of 
masses of dense, deeply acidophilic material with a loose, coarsely 
granular debris between. The dense masses were rather sharply 
defined, and in the center of some was a pale-staining nucleus. After 
viewing such severely damaged cells, one expected to find the mito- 
chondria completely destroyed. As nearly as could be determined they 
were in normal amount. They still retained the specific staining reaction 
with Janus green, but they tended toward a different arrangement. In 



Fig. 1. — An early stage in nephrosis due to mercuric chloride to show the 
perinuclear arrangement and beginning agglutination of the mitochondria in the 
third part of the proximal convoluted tubule Bensley-Cowdry stain 

the normal control, the mitochondria of this portion of the tubule were 
practically all granular with no definite arrangement, except that they 
rarely occupied the luminal half of the cell. As a rule, they did not 
extend beyond the nucleus and if so. only to a slight extent. In the 
kidney of the animal given mercuric chloride, at this stage the mitochon- 
dria were diffuse throughout the cell with a definite perinuclear arrange- 
ment in many cases. The masses of protoplasm lying in the lumen look , 
not unlike eosinophilic myelocytes when stained by the acid fuchsin- 
methyl green method. Although in the majority of cases the mito- 
chondria retained their identity as individual particulate matter, in a few 
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cases there was a tendency toward agglutination. They appeared to 
become more highly refractive to light and ran together, finally giving a 
large, strongly acidophilic, highly retractile mass. In this stage of the 
disease, these large masses, representing one cell, were not seen to fuse 
with similar masses, as will be shown later. Ihis change, although 
definite, was not common at this stage. This early response to mercuric 
chloride has been discussed at some length, since it is evident that in the 
injury to the kidney from mercuric chloride, general histologic change 
and destruction of the mitochondria did not run hand in hand. 

With dosages of 4 mg. per hundred grams of body weight, the same 
tubules showed a marked cloudy swelling and parenchymatous degenera- 



Fig. 2 — A later stage than that shown in figure 1 One may note the large 
masses of acidophilic material in the lumen Ordinary stains of such a tubule 
reveal practically complete necrosis. Bensley-Cowdry stain. 

tion of a severe grade. The nuclei were more profoundly affected. In 
addition to this there was a beginning involvement of the first and second 
parts of the proximal convoluted tubules. The epithelium was swollen 
and granular and the nuclei pale staining. The remainder of the tubular 
system was apparently normal. The mitochondria of the third part of 
the proximal convoluted tubule were similar to those in the previously 
described rat, except that agglutination was more marked. Not only 
were all the mitochondria of one cell fused into a large mass, but four or 
five mitochondria were seen fusing into a large droplet. On intravital 
staining, these masses appeared as highly retractile droplets, while the 
individual mitochondria still stained specifically. The few nuclei remain- 
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ing in the cells no longer took the methyl green and presented many 
irregular islands of chromatin, but in each nucleus could be seen one or 
two large, stiongly acidophilic masses resembling nucleoli. Apparently, 
the basic chromatin had been agglutinated and changed to oxychromatin. 
In the first and second parts of the proximal convoluted tubule, the 
chromatin of the nucleus was agglutinated and changed to oxychromatin. 
The rod-shaped mitochondria were agglutinated into deeply acidophilic 
masses. Granulation of the rods was not a prominent feature, but in 
most cases the mitochondria appeared to retain a normal morphology up 
to the moment of fusion with adjacent rods. The single mitochondria 
retained their specific supravital staining power, but after fusion lost it. 



Fig 3 — A late stage in nephrosis clue to mercuric chloride Three descending 
limb tubules are filled with necrotic material with complete agglutination of the 
mitochondria. One may note the one ascending limb with intact mitochondria and 
its lumen filled with a hyaline cast. Bensley-Cowdry stain 

At this stage, the extremely small rod-shaped mitochondria in the endo- 
thelial cells of the glomeruli and in the cells of Bowman’s capsule did not 
dififer in morphology from the normal. At this stage, many hyaline 
casts were to be observed, especially in the distal convoluted tubules. 
The mitochondria in these tubules even when they contained a cast were 
regular in shape, size and distribution. 

When histologically the tubular epithelium was a homogeneous 
granular detritus, mitochondiia stains gave a deeply acidophilic mass, in 
some cases somewhat irregular, in others homogeneous. Individual 
mitochondria could no longer be resolved. The process of agglutination 
was complete. Even when the process had gone on to complete necrosis 
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in the third part of the proximal convoluted tubule, the mitochondria and 
the general appearance of the first part remained fairly well defined. It 
is only in the most severe nephropathy from mercuric chloride that these 
cells showed definite agglutination and granulation. 

In summary of the mitochondrial changes in the progression of 
tubular nephrosis due to mercuric chloride in the white rat, it may be 
said: that the injury even from fairly large doses is definitely restricted 
to the proximal convoluted tubule, first involving the third portion of 
the convoluted tubule, later invading the remaining parts ; that there are 
marked histologic changes in the cytoplasm and nucleus with definite 
retention of nitrogen before the mitochondria show any pathologic 



Fig. 4. — A tubule from the upper portion of the proximal convoluted tubule. 
One may note the prominent acidophilic chromatin mass in one nucleus and the 
general preservation of rod mitochondria. This kidney showed severe change in 
the lower portions of the proximal convoluted tubules. Bensley-Cowdry stain. 

alteration other than that of position; that morphologically the mito- 
chondrial alteration is essentially an agglutinative process and not a 
fragmentation of rods into granules; that the chemical nature of the 
mitochondrial change is not predominantly a fatty metamorphosis, but 
rather the formation of an acidophilic mass probably albuminous, and 
finally that there is retention of nitrogen in the blood before there are 
morphologic changes in the kidney. Function and morphology con- 
sidered together, the order of events is about as follows: nitrogen reten- 
tion, parenchymatous degeneration of the cytoplasm, agglutination and 
to a less extent fragmentation of the mitochondria and, last, complete 
death of the cell. 
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COMMENT 

From these observations it is evident at once that mitochondria are 
not always the most sensitive indicator of cell injury. Evidently, the 
response of mitochondria depends not only on the cell involved, but also 
on the irritant applied. Strongman - and McCann " showed that in 
poliomyelitis, even when the Nissl substance of the nerve cells has under- 
gone partial chromatolysis, the mitochondria retain their usual mor- 
phology. Likewise, Marinesco and Tupa 1 demonstrated that the 
mitochondria of nerve cells are little affected by division of their axones. 
Against these observations that mitochondria are fairly resistant, we 
have the fact of their extreme susceptibility in the glandular organs to 
drying, pressure and other slight mechanical or chemical injury. Fur- 
ther, Oliver 2 3 4 5 6 observed that in the guinea-pig the mitochondria in the 
proximal convoluted tubule of the kidney change in morphology during 
diuresis. He reported granulation of the rods during active urinary 
secretion, this in some cases going to the point of resembling the definite 
changes described by others as pathologic. Similar changes have been 
reported by other investigators. The variability of mitochondrial injury 
is further emphasized by the observations reported here. Even when the 
mitochondria of the third part of the proximal tubule are completely 
destroyed, a distal tubule separated from it only by a few microns 
presents no deviation from the usual appearance. The final interpreta- 
'tion must be that the injury to mitochondria is dependent on their own 
inherent properties varying with the cell type and with the nature of 
the injury. Most emphatically they are not universal indicators of cell 
injury, as has been assumed by some. 

Cowdry, 0 in attempting an explanation of the function of the mito- 
chondria, proposed to utilize the physicochemical phenomenon of adsorp- 
tion at the mitochondrial cytoplasmic interface. He held that there is 
an analogy here to the specific adsorption of Janus green. From a 
1 : 500,000 solution, mitochondria will concentrate it so that they become 
visible in a layer 0.5 micron thick. In further support of this, we have 
the observations of Oliver, 5 using the methods of Leschke. He reported 

2. Strongman, B. T. : A Preliminary Experimental Study on the Relation 
Between Mitochondria and Discharge of Nervous Activity, Anat. Rec. 12 : 167, 
1917. 

3. McCann, G. P. : A Study of Mitochondria in Experimental Poliomyelitis, 
J. Exper. Med. 27:31, 1918. 

4. Marinesco, G., and Tupa, A.: Recherches histo-pathologiques sur les 
mitochondries, Compt. rend. Soc. de biol. 87:292, 1922. 

5. Oliver, J. : A Further Study of the Regenerated Epithelium in Chronic 
Uranium Nephritis, J. Exper. Med. 23:301, 1916. 

6. Cowdry, E. V. : Surface Film Theory of the Function of Mitochondria, 
Am. Naturalist 60:157, 1926. 
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that urea is present in the proximal convoluted tubule in direct propor- 
tion to the amount being excreted and that on microchemical precipitation 
with acid mercuric nitrate, granules are found lined up in the cells in an 
arrangement similar to that of the mitochondria. The conclusion is that 
the urea is concentrated or condensed by the mitochondria and that they 
serve as the means of urea excretion. The position is further strength- 
ened by the observations that the regenerated cells in nephritis due to 
uranium contain ill defined mitochondria and little or no urea. Inter- 
esting also are the observations of different investigators (Aschoff, 
Gross) that the vital dyes are stored in the proximal tubules by the mito- 
chondria. 

The limitations of the applications of morphologic study are not far 
removed from the simple statement of the observations, yet with the 
interfacial adsorption theory of Cowdry, it appears that some pathologic 
conditions may be explained. With ordinary physicochemical adsorption 
at interfaces, poisoning is a well known phenomenon. For example, 
platinum black electrodes saturated with hydrogen in a solution of 
hydrogen ions are rendered useless by a trace of arsenic in the solution. 
The electrode is said to be "poisoned/' In the present report, the 
observation has been made that there is a retention of urea before the 
mitochondria are morphologically changed. Assuming that the mito- 
chondria act as condensors to excrete urea, we may postulate that they 
also condense mercuric chloride and in so doing “poison” the interface 
so that urea is no longer adsorbed from the blood stream. The result 
would be a retention of urea in the blood stream. As a mercuric salt is 
further concentrated by the mitochondria, it comes to a concentration in 
which it acts on the remainder of the cell and causes its necrosis. The 
observation that agglutination is a prominent feature in the response of 
the mitochondria to nephrosis due to mercuric chloride certainly indicates 
that there is some disturbance in the interfacial tension between the 
cytoplasm and mitochondria. According to such a theory of the action 
of mercury in producing renal injury, the initial alteration is an adsorp- 
tion and “poisoning” of the mitochondrial cytoplasmic interface with 
a change in the surface tension at this interface. Later, the mercury 
with increasing concentration acts as a general cytoplasmic poison and 
kills the entire cell. 

SUMMARY 

Retention of nitrogen in the blood occurs in nephrosis due to mer- 
curic chloride in the white rat before there are demonstrable changes in 
the morphology of the kidney. There are definite changes in the cyto- 
plasm and nucleus of the proximal convoluted tubule before the mito- 
chondria show any qualitative change. It is suggested that mercuric 
chloride produces nephrosis by adsorption on the surface of the mito- 
chondria, “poisoning” the interface and later killing the cell 



PRIMARY CARCINOMA OF LIVER WITH META- 
STASIS TO BONE * 

V. H. MOON, M.D. 

PHILADELPHIA 

The purpose of this report is to record a primary carcinoma of the 
liver presenting an extremely rare feature, that of skeletal metastasis. 
Primary carcinoma of the liver is itself an uncommon lesion, and it 
rarely forms metastases except in the lungs ; in this instance, it gave 
rise to a large secondary growth in the neck of the femur, causing 
spontaneous fracture. The neoplastic proliferation was of liver cell 
type. 

REPORT OF CASE 

A negro laborer, aged about 45, in the act of lifting, felt bis right leg suddenly 
give way, and he fell to the ground. Previous to this, he had not complained 
and had worked continuously. Roentgen examination revealed a fracture of the 
neck of the right femur and evidence of local rarefaction of bony tissue about 
the fracture. The usual procedure of immobilization in extension and abduction 
was carried out consistently. There was no evidence of effective healing of the 
fracture. Six weeks later, the fragments were still mobile, and x-ray pictures 
showed a deficiency of callus formation. The patient lost weight and strength 
steadily. Ascites developed, and the fluid was removed repeatedly by cannula. 
There was no history suggestive of syphilis, but inequality of pupils and a 
strongly positive Wassermann reaction of the blood caused a suspicion that 
syphilitic infection of the femur and of the abdominal viscera might be responsi- 
ble for his condition. Vigorous antisyphilitic treatment was not effective. There 
developed a progressive anemia of secondary type. The urine contained bile and 
a small amount of albumin. An indefinite mass was palpable in the epigastric 
region slightly to the left. An exploratory laparotomy revealed a cirrhotic liver 
with the possibility' of carcinoma or syphilis. The mass consisted of omentum 
matted together. The abdominal wound did not heal. The patient died nine 
weeks after the occurrence of the spontaneous fracture. A definite clinical diag- 
nosis had not been made. Bilateral bronchopneumonia, hypostatic in character, 
was the terminal development. 

Postmortem Examination. — The body was that of a markedly emaciated negro 
about 5 feet 11 inches (150 cm.) tall, apparently 45 years of age and weighing 
about 90 pounds (40.8 Kg.). The muscles and subcutaneous tissues were wasted. 
The bony landmarks stood out prominently. The pupils were unequal. Several 
teeth were missing ; the mouth was foul. No lymph nodes other than the inguinal 
ones were palpable. A surgical wound about 15 cm. in length extended from 
the level of the tip of the xyphoid process to the level of the umbilicus, slightly 
to the right of the midline. The deep and the superficial sutures were in place. 
The wound had gaped for a distance of 4 cm. There was evidence of an imper- 
fect healing process. The right femur was approximately inches (3.11 cm.) 
shorter than the left. 

* Submitted for publication, June 25, 1929. 

* From the Department of Pathology, Jefferson Medical College. 



MOON— CARCINOMA OF LIVER 


939 


The right leg was encased in extension bandages of adhesive tape. A palpable 
mass was present in the region of the great trochanter and neck of the right 
femur. The mass lay outward from the descending ramus of the ilium and was 
about 6 cm. in extent, firm and globular. On incision, the mass was found to 
comprise the neck of the femur and the distended capsule of the joint. The neck 
of the femur was disunited near the head. The capsule enclosing the joint con- 
tained a quantity of curdlike, greenish-yellow material, which was not pus. 
There was no evidence of callus formation about the ends of the fractured bone. 
The shaft of the femur below the trochanter was apparently normal, and the 
outer shell was of normal thickness and consistency. There was no change in the 
bone-marrow. In the neck of the femur at the point of fracture, the outer shell 
was not demonstrable, except for a narrow portion in the anterior surface about 
8 mm. in width. The ends of this portion were sharp and jagged as if recently 
fractured. All the rest of the neck of the femur was soft and pulpy. The can- 
cellated bony tissue was eroded extensively, and the remnants of it had greenish- 
yellow, bile-colored material in the interspaces. The upper rim of the acetabulum 
was eroded, and on its surface there were quantities of the described bile-colored, 
curdlike material. 

The subcutaneous fat was absent. The skeletal muscles were pale. The 
omentum did not cover the bowels anteriorly. It was curled up and matted into 
a mass that occupied the upper portion of the epigastrium. This mass involved 
the left lobe of the liver and extended to the level of the umbilicus. The right 
lobe of the liver lay 4 cm. above the costal margin. The pyloric end of the 
stomach and the duodenum were slightly adherent to the mass described. When 
separated from it, their structures were found intact. The right lobe of the liver 
was shrunken, firm and nodular, presenting the typical hob-nailed appearance of 
atrophic cirrhosis. It cut with increased resistance. On incision, the liver 
revealed numerous vessels, apparently radicles of the portal vein, containing a 
yellowish curdlike substance which had a greenish tinge, as if from bile. The 
tumor mass that involved the left portion of the liver consisted of numerous 
nodules of a greenish-yellow color and from 0.5 cm. to 2 cm. in diameter. In 
places, these masses had a putty-like consistence, and varied in color from greenish 
to brownish. Approximately a hundred such nodules were seen in one section. 
Numerous such nodules were seen beneath the capsule of the liver. 

The portal vein anterior to the foramen of Winslow was completely filled with 
a mass of soft, pulpy, curdlike, greenish-yellow material similar in all respects 
to that found in the hepatic branches of the portal vein and in the soft nodules 
in the liver substance. The mass extended for a distance of 5 cm. along the 
portal vein. It was found for a short distance below the entrance of the splenic 
branch. Beyond this point, the portal vein and its mesenteric tributaries were 
unobstructed. 

The wall of the gallbladder was slightly thickened. It showed no involvement 
by the neoplastic growth. It contained about 60 cc. of black, tarry bile and no 
concretions. ■ * 

There were a few adhesions about the upper and posterior portions of each 
pleural cavity. The right lung was heavy, wet and boggy in its posterior portion, 
and on section, quantities of blood-tinged, frothy fluid escaped. In- the extreme 
posterior portions, there was almost complete consolidation. The anterior portion 
contained air throughout and crepitated normally under pressure. The condition 
of the left lung corresponded with that of the right. Approximately one fourth 
of the total lung substance was partially consolidated. 
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The heart was rather small, pale and flabby. The heart valves were apparently 
normal, and the musculature was of normal firmness. 

The intima of the aorta in the ascending portion and the arch contained irregu- 
lar areas of yellowish and translucent elevations intermixed with puckered and 
wrinkled depressions. On section, these areas did not contain either calcified or 
atheromatous material. The descending aorta was not involved. 

The spleen was moderately enlarged ; its capsule was smooth and contained 
no scars. On section, an excess of fibrous tissue was found in the splenic pulp. 
There were no other visible changes. 

The entire visceral and parietal peritoneum showed deep injection and was 
of a purple cyanotic color. The walls of the intestines were relaxed and atonic. 

The pancreas was apparently normal. Near the head of the pancreas, were 
several enlarged lymph nodes. These were grayish white and showed no gross 
evidence of neoplastic involvement. 

There were no other visible abnormalities about the abdominal viscera. 

The left kidney was of normal size and configuration. On section, the cortical 
portion was found increased in thickness and pale. The cortical markings were 
accentuated, and the capillaries were congested and prominent. A small amount 
of turbid, apparently purulent fluid could be pressed out of the papillae. The 
right kidney was somewhat more congested ; otherwise it showed the same condi- 
tions as the left. 

The bladder contained about 100 cc. of brownish, turbid urine. The mucosa 
appeared to be normal. The musculature of the wall showed no visible changes. 

Anatomic Diagnosis . — Primary carcinoma of the liver, with marked destruc- 
tion and replacement of liver substance; obstruction of the portal vein by the 
carcinomatous growth ; metastatic carcinoma in the neck of the femur, with 
absorption and destruction of bony tissue, and ununited fracture; atrophic cirrho- 
sis of the liver; bilateral bronchopneumonia; parenchymatous degeneration of the 
kidneys; toxic degeneration of the heart muscle; fibrosis of the spleen, probably 
syphilitic ; syphilitic aortitis; passive congestion of the abdominal viscera; mod- 
erate localized peritonitis; unhealed surgical incision of the abdominal wall; 
marked generalized emaciation. 

Histologic Diagnosis. — Liver: Atrophic cirrhosis; primary carcinoma of the 
liver cells ; carcinomatous masses distending the lumina of the portal veins. 

Bone (Neck of Femur) : Metastasis of carcinoma from the liver; rarefaction 
and destruction of the bone substance; deficiency of the healing process. 

Lung: Marked passive congestion; metastascs of carcinoma from the liver 
in the peribronchial lymphatics ; edema ; bronchopneumonia. 

Kidney: Congestion; moderate granular degeneration of the tubular epithelium. 

Lymph Nodes: Moderate hyperplasia of some; atrophy; fibrosis; beginning 
calcification of others. 

Heart Muscle: Granular degeneration; rarefaction; pigmentation. 

Aorta : Degeneration and rarefaction of. the intima ; cellular infiltration in 
the adventitia and about vasa vasorum ; syphilitic aortitis. 

Spleen: Moderate diffuse increase in the stroma; atrophy of the follicles and 
of the pulp ; passive congestion. 

Pancreas : Moderate passive congestion ; moderate parenchymatous degen- 
eration. 

The wall of the bladder, prostate, suprarenal glands and gastro-intestinal 
mucosa contained no significant features. 
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Microscopic Examination.— Sections of the liver consisted almost entirely of 
irregular dense bands of fibrous tissue (fig. 1) enclosing various-sized nodules of 
carcinoma. Many of these nodules were necrotic; others showed evidence of 
recent growth and proliferation. All such nodules contained bile pigment, both 
intracellular and exrtacellular. The carcinomatous cells were slightly smaller 
than normal liver cells and their cytoplasm was slightly more densely stained. 
They occurred in dense masses entirely without arrangement. The cells in the 
masses within the portal veins and in the mass found in the neck of the femur 
were entirely similar to those in the liver nodules. They also contained bile pig- 
ment. The bands of fibrous tissue in the liver were even more dense than those 
usually found in advanced portal cirrhosis. This fibrous tissue contained numerous 
proliferated bile ducts and masses of cells representing unsuccessful attempts at 
bile duct formation. These masses, groups and strands of cells were so irregular 



Fig. 1. — Low magnification of a portion of a carcinomatous nodule, showing 
fibrous tissue containing proliferated bile ducts and groups of fairly normal liver 
cells. 


that they also resembled neoplastic proliferation (fig. 2). Careful study was 
required to determine this point. There were few areas containing recognizable 
liver tissue. In such areas, the liver cells were evidently recently formed and 
seemed to originate directly from bile ducts or from masses of proliferated bile 
duct cells. There was moderate infiltration by lymphocytes in the bands of 
fibrous tissue. 

Sections from the neck of the femur at the site of the spontaneous fracture 
showed marked rarefaction and absorption of the trabeculae of the cancellated 
portion and of the outer shell of compact bone. The spaces in the spongy portion 
contamed no marrow cells or fat, but were filled with masses of neoplastic cells 
having the same characteristics as those seen in the liver and in the thrombotic 
masses m the portal veins (fig. 3 B and C). These cells contained bile pigment 




Fig. 2. — Low magnification of fibrous tissue with leukocytic infiltration. This 
area contains a proliferation of bile ducts so irregular that it resembles neoplastic 
growth of bile ducts. 



ABC 


Fig. 3. — The 4 mm. objective, ocular X 10, was used here One may note 
carcinomatous cells in a liver nodule (A) ; growth at the site of spontaneous frac- 
ture (B) ; the thrombotic mass in the portal vein (C). 
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as did the neoplastic cells in the other locations. This observation suggests that 
bile pigment is formed by the cells of the liver rather than elsewhere in the body, 
and that the carcinomatous cells in this case retained that functional capacity. 
There were small areas of soft, imperfect newly formed bone, which was imma- 
ture and showed no calcification. 

Sections from the lung showed small masses of carcinomatous cells within the 
lymph spaces along the bronchial structures. No masses visible to the unaided eye 
were found. The cells in the lymph spaces had the characteristics of those seen 
in the nodules in the liver, in the thrombi within the portal veins and in the metas- 
tasis in the femur. 

Cases of primary carcinoma of the liver with metastasis to hone are 
rare. Kauffmann 1 2 3 4 recorded two such cases. In one there were metastases 
in the vertebral bodies, ribs, lungs and lymph nodes ; in the other, there 
were metastases in the abdominal lymph nodes and sternum. Catsaras.- 
reported one case of liver cell carcinoma, with metastases in the head 
and neck of the right femur resulting in spontaneous fracture of the 
shaft below the great trochanter. Schmidt :i reported a case with 
metastases in the frontal .bone, the sternum and the pelvis. In this case, 
metastases were also present in the dura and the lungs. Extension of 
the growth had involved the portal vein. Blumberg 1 reported a case 
in which there was metastatic involvement of the twelfth dorsal vertebra 
and of the kidney. I have been unable to find record of other cases of 
skeletal metastases arising from primary carcinoma of the liver. 

1. Kaufmanu, E. : Lehrbuch dcr spcziellcn patbologiscben Anatomic, cd. 7, 
Berlin, Walter de Gruyter & Co., 1922, vol. 1, p. 755. 

2. Catsaras, J. : Ann. dc med. 10:295, 1921. - 

3. Schmidt, M. B. : Virchows Arch f. path. Anat. 148:43, 1897. 

4. Blumberg: Frankfurt. Ztschr. f. Path. 10:186, 1912. 
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THE SITE OF TIIE LESION * 
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The study of the specific lesions in pertussis is usually based on 
human material with fatal pulmonary involvement. Arnheim’s 1 pioneer 
work on the microscopic examination of expectorated mucus and stained 
sections of the respiratory tract appeared before Bordet and Gengou 2 
had announced the discovery of Bacillus pertussis. Mallory and Hor- 
nor 3 found in fatal whooping cough an abundance of pertussis-like 
bacilli between the cilia of the trachea and bronchi. They described 
no characteristic lesion, and inferred that the trachea was mainly 
involved. Heinrichsbauer 4 recently substantiated Dominici’s 5 observa- 
tion that in fatal pertussis the larynx may show microscopic areas of 
necrosis. This lesion is not specific, as it was not constant, and was 
found also in fatal measles. Pospischill 0 has long maintained that 
“pertussis seems to be anchored in the lung; here is found its essential, 
most important and clinically classic manifestation.” Feyrter’s 7 excel- 
lent monograph on the lesions of the lung in pertussis was based on 
225 postmortem examinations, in 100 of which he studied the material 
histologically. The investigation did not include the rest of the respiratory 
tract, nor any detailed study of the bacteria. He said, in summary: 
“The lung becomes diseased early in the course of pertussis. . . . 

Pertussis peribronchitis is the cause of the frequent long duration of 
pertussis lung disease. ... In the bronchiolitis and peribronchio- 

* Submitted for publication, Sept. 18, 1929. 

* From the Evanston Hospital. 

1. Arnheim, G. : Zur Pathogenese des Keuchhustens, Berl. klin. Wcbnschr. 
29:665, 1903. 

2. Bordet, J., and Gengou, 0. : Le microbe de la coqueluclie, Ann. de 1’inst. 
Pasteur 20:731, 1906. 

3. Mallory, F., and Hornor, A.: Pertussis: The Histological Lesion, J. M. 
Research 27:115, 1912. 

4. Heinrichsbauer, F. : Ueber mikroscopische Vercinderungen im Kehlkopf 
beim Keuchhusten, Jahrb. f. Kinderh. 118:104, 1927 

5. Dominici, L. : Contribute) alio studio anatomo-pathologico della pertosse, 
Riv. di clin. pediat. 5:901, 1907. 

6. Pospischill, D. : Ueber die Klinik der Pertussis, Berlin, S. Karger, 1921, 
p. 31. 

7. Feyrter, F. : Pathologische Anatomie der Lungenveranderungen beim 
Keuchhusten, Frankfurt. Ztschr. f. Path. 35:213, 1927. 
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litis (not in the bronchitis) does pertussis bronchopneumonia have its 
origin.” Smith 8 found B. pertussis not only in the trachea and bronchi, 
but also in the alveoli in seven of eight fatal cases of pertussis broncho- 
pneumonia. 

MATERIAL 

Our work on experimental pertussis in young monkeys 0 provided exceptional 
material for study of the respiratory tract in benign pertussis and in early pertussis 
bronchopneumonia. The complete respiratory tract of one infant (Peter K.) and 
the larynx, trachea and bronchi of three others who died of convulsions in the 
catarrhal stage or early in the paroyxsmal stage were also available. ,<) This investi- 
gation deals primarily with the regional bacteria and the histologic changes of the 
larynx, trachea, bronchial tree and alveolar parenchyma. Ringtail monkey R2 was 
chosen because the course of the disease in this animal resembled that commonly 
encountered in young children who recover without complications. Infant Peter K. 
died at the onset of pertussis bronchopneumonia twelve days after the cough began. 
Rbesus monkey A5 had severe paroxysms for a week before he showed clinical 
signs of pertussis bronchopneumonia. The postmortem examinations were per- 
formed while body heat was still present. After the respiratory tract of each was 
examined with a hand lens for visible changes, smears and cultures were taken of 
larynx, trachea, bronchi and lungs. Pieces of the fixed specimens were embedded 
in paraffin and sectioned. Of the various stains used that of Gram, counterstained 
with carbolfuchsin, proved best for bacteria and cilia, whereas hematoxylin-eosin 
gave the best differentiation for the histologic material. 

» 

OBSERVATIONS 

Two young male ringtail monkeys (R1 and R2) arrived on Dec. 31, 1925. The 
respective weights were 1,700 Gm. and 2,000 Gm.; the hemoglobin was 70 and 75 
per cent; the average leukocyte counts were 7,350 and 9,100 per cubic millimeter. 
They resisted several nasal and throat inoculations with B. pertussis. On Jan. 25, 
1926, they were given 2 cc. of a fresh B. pertussis suspension intralaryngeally. 
February 2 both animals sneezed and had a slight, infrequent cough. During 
the following days, the cough increased in severity and frequency. Within a week, 
they coughed in paroxysms. Lacrimation frequently accompanied the paroxysms 
of coughing. Many consisted of more than 20 “hack's.” Never was a characteristic 
whoop heard. The leukocyte count in R2 exceeded 38,000, and lymphocytosis 
reached 89 per cent. They vomited mucus at the end of severe paroxysms, after 
which they usually appeared exhausted. February 13, the cough was not growing 
worse, and lymphocytosis had decreased. As both animals were apparently recov- 
ering, R2 was killed for study of the respiratory tract. 

Monkey R2. — The essential postmortem observations were as follows: The 
lining of the epiglottis, larynx and trachea \vas pale and pearly white, except for 
three minute, bright red hemorrhagic areas in the wall of the larynx. The largest 
measured 4 by 2 mm., the smallest, 2 by 2 mm., the other, 3 by 2 mm. There was 
some tenacious, transparent mucus in this vicinity. Smears contained leukocytes 

8. Smith, L.: The Pathologic Anatomy of Pertussis, Arch Path 4-732 
(Nov.) 1927. 

9. Sauer, L, and Hambrecht, L. : Experimental Whooping Cough Am T 
Dis. Child. 37:732 (April) 1929. 

10. These specimens were kindly sent by Professor Feyrter. 
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and an abundance of gram-negative bacilli. No other micro-organisms were found. 
There were several barely visible, superficial hemorrhagic spots on the posterior 
tracheal wall just below the larynx; otherwise the surface of the trachea was 
pale, smooth and glistening. The lungs appeared normal in color and consistency; 
the surface was smooth, and when the material was sectioned, no areas of con- 
solidation or other changes were seen. The tracheobronchial lymph glands were 
slightly enlarged. 

Examination of stained sections of the larynx failed to reveal the minute 
hemorrhagic areas described, nor was anything resembling a lesion found. Most 
of the cilia were intact, and relatively few bacilli were found between and on them. 
Stained sections of the trachea showed in places aggregations of pertussis-like 
bacilli. The epithelium and submucosa appeared normal without any signs of 
inflammation. 

Examined under low power, stained sections of the lung appeared more or less 
normal. The larger bronchi were relatively free from content; some had a thin 
layer of mucus and debris in contact with the epithelial layer. A few of the 
smaller bronchi contained mucus, debris and cell elements, and had definite infiltra- 
tion of the epithelium and submucosa. One was found in which the lumen was 
almost filled. There were regions of atelectasis in the vicinity of these smaller 
bronchi. Here the alveolar septums appeared definitely thickened and infiltrated, 
and some of these alveoli were filled with cell elements. The blood vessels were 
not engorged, but a few of the larger ones lying near diseased bronchi had adjacent 
areas of infiltration (fig. 1/1). 

Under oil immersion, the mucus and debris in the large bronchi contained poly- 
morphonuclear leukocytes and occasional mononuclear cells. In the submucosa there 
were aggregations of polymorphonuclear leukocytes. The material which partly 
filled some of the smaller bronchi consisted of desquamated epithelium, lympho- 
cytes, plasma cells, mast cells and a few polymorphonuclear leukocytes. The 
epithelium and submucosa of these bronchi showed definite infiltration with round 
cells. On the ciliated epithelium of some of the bronchi, clusters of pertussis-like 
bacilli were seen. The areas of infiltration adjacent to some of the larger blood 
vessels consisted of lymphocytes, plasma cells and mast cells. These changes 
showed the presence of endobronchitis with a slight degree of peribronchitis. 
Some of the bronchioles showed similar infiltration but of less degree. On the 
epithelium, a few pertussis-like bacilli were seen (fig. IE). Capillaries in the 
vicinity of a bronchiole which had its lumen partly filled appeared somewhat infil- 
trated. There was a mild endobronchiolitis and peribronchiolitis. All the alveoli, 
except those in the vicinity of diseased bronchi, appeared normal. Bacilli were 
never found in them, although diligently searched for. 

Peter K. — The infant, Peter K., aged 3)4 months, had never been ill until he 
contracted pertussis from his sister, in spite of three “prophylactic” injections of 
pertussis vaccine as soon as the diagnosis had been made in the older child. 11 The 
cough began twelve days before death. The paroxysms became severe twenty-four 
hours before admission to the hospital. He never whooped. When admitted 
(five hours before death) he was having convulsions, with cyanosis during 
paroxysms, and rapid, audible respirations. The rectal temperature was 106 F. 
(41 C.) ; the pulse, 160; the respirations, 60. Shortly before death, the child 
expectorated tenacious, dark red, frothy mucopus. Clinical diagnosis: Pertussis 
with convulsions and beginning bronchopenumonia. 

11. Sauer, L., and Hambrecht, L. : Whooping Cough, Vaccine Therapy or 
Early Diagnosis, J. A. M. A. 91:1861 (Dec. IS) 1928. 
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Fig. 1 (ringtail R2). — Experimental pertussis. A, lung showing endobron- 
chitis and peribronchitis; X 70. A l indicates alveolus; by, bronchus; brie , bron- 
chiole; car, cartilage; inf, infiltration, and v, vessel. B, bronchiole, showing. ciliated 
epithelium with pertussis-like bacilli; X 1,500. 



948 


ARCHIVES OF PATHOLOGY 


Dr. J. Lisle Williams’ postmortem report (abridged) was as follows: “This 
is the bod} r of a well developed male infant, about 3 months old, weighing about 
12 pounds (5.4 Kg.). . . . The lining of the nasopharynx, epiglottis, larynx 
and trachea is smooth and pale. There is a little thin mucus in the trachea. 
. . . The tracheobronchial lymph glands are slightly enlarged, soft and pink. 

The lining of the left main bronchus contains only mucus in both the lower and 
eparterial branches. . . . The pleural sacs are normally free, and are free of 
fluid. In the back part of the upper and lower lobes of the right lung there are 
about 15 small, dark red and partially consolidated patches; in the back part of 
the left lower lobe there are a few, small, similar places. . . . Surfaces made 
by sectioning the right and left lungs disclose these dark red areas (sections). 
Some of these patches which are adjacent to the pleural surface resemble 
atelectasis. 

“Microscopic : . . . Lungs : Here are seen small areas in which the alveoli 
arc filled with fibrin, leukocytes and erythrocytes ; numerous small patches of 
atelectasis, chiefly about the bronchi ; increased fibrous tissue about the bronchi 
with lymphocytic and leukocytic infiltration. The bronchi are filled with leuko- 
cytes, lymphocytes, desquamated epithelium and granular debris. There is 
engorgement of the capillaries, especially about the bronchi and in the areas of 
bronchopneumonia. . . .” 

Examination of stained sections of the larynx revealed nothing resembling a 
lesion. Most of the cilia were intact, and relatively few bacilli were found on or 
between them. Sections of the trachea showed aggregations of gram-negative 
bacilli ; the epithelium and submucosa appeared normal with no sign of inflam- 
mation. 

Under the hand lens, the stained sections of the diseased areas of the lung 
showed regional atelectasis and dense infiltration, most pronounced around bronchi 
and blood vessels. This density was in direct proportion to their proximity. The 
blood vessels in these centers appeared congested ; the alveolar tissue beyond was 
more or less air-containing, with occasional areas of emphysema. 

Under low power, the lumina of some bronchi were filled; others were relatively 
free. The epithelial walls of the filled bronchi showed extensive infiltration ; the 
submucosa was likewise infiltrated. Here one is dealing with severe endo- 
bronchitis and peribronchitis (fig. 2/i). Some of the bronchioles showed such a 
degree of infiltration that they were completely obliterated, endobronchiolitis 
obliterans (fig. 2D). Endobronchiolitis and peribronchiolitis were pronounced. 
The capillaries here, as well as those immediately beyond the diseased bronchi, were 
greatly congested. The areas of most intense infiltration were found between dis- 
eased bronchi and large blood vessels. The region adjacent to the opposite wall of 
such vessels was free from this intense inflammation. The capillary blood appeared 
normal. Most of the alveoli near the diseased bronchi contained debris or 
extravasated blood. The alveolar walls which showed the greatest degree of 
infiltration were those adjacent to diseased bronchi. Midway between such 
centers of inflammation, the lung tissue appeared more normal, but some of the 
alveolar walls were exceedingly thin, the alveoli were greatly distended with air, 
and some had ruptured because of the emphysema. 

Under oil immersion, the diseased bronchi revealed a content of desquamated 
epithelial cells, round cells, polymorphonuclear leukocytes and bacilli which 
resembled B. pertussis. The walls of such bronchi were intensely infiltrated with 
polymorphonuclear leukocytes and cells of the round type. These cells also 
appeared in abundance in the submucosa which, like the epithelial wall, in places, 
was partly obliterated by invading cells. The aforementioned zone of infiltration 
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which lay between the large blood vessels and the bronchi consisted mainly of cells 
of the round type Where the epithelium had desquamated, cells from the sub- 
mucosa had reached the lumen. Some of the more or less intact cilia were thickly 
embedded with pertussis-like bacilli Such bacilli uere seen in abundance where 



Fig. 2 (Peter K.).— A, lung, showing pronounced endobronchitis and peri- 
bronchitis, adjacent alveoli ( al ) completely atelectatic and a heavy zone of infil- 
tration (mf) about blood vessel (ait), adjacent to diseased bronchus; 
(X 160) ; B, two bronchioles ( brlc ) separated by capillary (cap). The one above 
is completely obliterated, the one below contains pertussis-like bacilli and cells; 
X 350. . C, ciliated epithelium of a large bronchus, heavily laden with pertussis- 
like bacilli. The epithelial structure is obliterated by cell infiltration; X 1,500. 
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tissue changes were most profound (fig. 2 C). The endothelium of the capillary 
walls in the submucosa had proliferated. These capillaries were filled with 
leukocytes, some of which were passing through the wall toward the diseased 
bronchioles. The bronchioles showed changes similar to those described for the 
bronchi. The lumina of completely obliterated bronchioles were filled with plasma 
cells, mast cells, lymphocytes, polymorphonuclear leukocytes, erythrocytes, per- 
tussis-like bacilli and fibrin (fig. 2 B). In some of the patent bronchioles polymor- 
phonuclear leukocytes were abundant. The marked peribronchitis was due to 
round-cell infiltration. The alveolar walls in these parts were definitely thickened 
and infiltrated ; the alveoli were more or less atelectatic. Some were compressed, 
others were filled with fresh blood or round cells and polymorphonuclear leuko- 
cytes. Pertussis-like bacilli were seen in a number of them. 

Rhesus AS. — This young male monkey arrived on Sept. 10, 1927. He weighed 
1,600 Gm. The hemoglobin tested SO per cent. The average leukocyte count for 
the eighteen days before inoculation was 16,837 ; the differential blood count was: 
polymorphonuclcars, 4S: small lymphocytes, 29; large lymphocytes, 15; eosino- 
phils, 8. Oct. 1, 1927, 1.5 cc. of a two-dav growth of B. pertussis, strain 
“Webber,” was dropped into the nares. After a week, the animal presented 
rhinitis, sneezed and coughed. The leukocyte count had reached 59,750; the 
differential blood count was : polymorphonuclears, 32 ; small lymphocytes, 57 ; 
large lymphocytes, 11. October 10, the nasal and throat cultures were positive for 
B. pertussis; no distemper bacilli were found. The following day, the cough 
increased in frequency and severity. By October 12, the cough was severe; during 
one hour, the animal had nine attacks of coughing. October 14, the leukocyte 
count was 89,400. The animal appeared very ill, and as the percentage of poly- 
morphonuclear leukocytes was increasing, pulmonary involvement was suspected, 
and the animal was killed for study of the respiratory tract. 

The essential postmortem observations were as follows: The lining of the 
epiglottis, larynx and trachea was pale and pearly white throughout. The lower 
part of the trachea contained an excess of yellow mucus. B. pertussis was found 
in smears and cultures from the larynx and trachea, but more colonies were 
obtained from laryngeal mucus. The tracheobronchial lymph glands were some- 
what enlarged. Several small, dark red areas were scattered over the posterior 
part of both lungs, especially in the lower lobe of the right lung. When these 
areas were cut through, they were found to be consolidated. B. pertussis was 
recovered in smears and cultures from these areas. No other micro-organisms 
were found. (The recovered bacillus was subsequently inoculated into Rhesus A4, 
which presented a paroxysmal cough seven days later.) 

Sections of the larynx showed the ciliated epithelium intact ; no lesion was 
found. Mucus and abundant pertussis-like bacilli were present. In sections of the 
trachea, many similar bacilli were found on and between the cilia, which appeared 
intact. The mucus glands did not show involvement, nor did they contain bacilli, 
despite the fact that many pertussis-like bacilli lined the trachea. No infiltration 
of the tissues was seen, except in one area which showed superficial necrosis. 
Here desquamation of the epithelium had occurred, with some infiltration of the 
submucosa. Pertussis-like bacilli were present in masses on the desquamated 
epithelium. 

Examined with a hand lens, stained sections of the consolidated areas of the 
lung showed marked infiltration in the immediate vicinity of the bronchi. The 
largest bronchi contained relatively less debris than did the smaller ones. The 
density and extent of the infiltration around the bronchi appeared to be in direct 
proportion to their size. 
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Under low power, there was marked engorgement of all blood vessels, especially 
in the region of diseased bronchi. The lumina of some bronchi contained debris, 
which completely filled some of the smaller ones. The submucosa was thickened 
and infiltrated, as was also the tissue beyond the elastic layer. There were endo- 
bronchitis and marked peribronchitis. About some of the larger bronchi a deeply 
staining zone of infiltration, greatly thickened in places, surrounded bronchus, 
cartilage and blood vessels, so that the alveoli appeared completely separated from 
them. The alveolar tissue in the immediate vicinity of such bronchi showed exten- 
sive infiltration, and many of the alveoli appeared completely filled. Farther distant 
alveoli contained more or less air; some were emphysematous, and the septal walls 
appeared thickened. Some of the bronchioles showed an intense infiltration with a 
wide zone of involvement about them. Some of their lumina were filled. Figure 3 
shows such a bronchiole (endobronchiolitis and peribronchiolitis). 



Fig. 3 (Rhesus A5).— Experimental pertussis. A bronchiole (brlc) is shown 
with heavily stained epithelium and infiltrated submucosa (endobronchiolitis and 
peribronchiolitis) ; X 70. 

Under oil immersion, the granular debris in the bronchi consisted of desqua- 
mated epithelium, mucus, erythrocytes, polymorphonuclear leukocytes, round cells 
and pertussis-like bacilli. The columnar cells of the epithelial layer appeared 
edematous, with the nuclei staining deeply. This layer, on the whole, appeared 
well intact. In certain areas in which desquamation had occurred, the desquamated 
cells had become round or cuboidal. There was little cell infiltration of the wall ; 
an occasional polymorphonuclear leukocyte, lymphocyte, plasma cell or mast cell 
could be seen between the cells. In many areas, the cilia appeared normal; in 
others, they were missing. Pertussis-like organisms were found on and between 
some of the cilia. 

In that part of the submucosa adjacent to the elastic layer, polymorphonuclear 
leukocytes were abundant, and in certain areas occurred in dense aggregations. Round 
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cells predominated in the densely infiltrated areas beyond. The epithelial cells of 
the bronchioles likewise appeared edematous, and the nuclei of the cells stained 
deeply. There was little cell infiltration of this layer. Some of the cilia of the 
bronchioles were densely studded with pertussis-like organisms. The infiltration 
of the submucosa of the bronchioles was due mainly to cells of the round type, 
with some polymorphonuclear leukocytes present. Most of the alveoli in the areas 
of infiltration contained leukocytes, round cells, fibrin, pertussis-like bacilli and 
erythrocytes. The alveolar parenchyma was likewise infiltrated. The congestion 
of the capillaries and the free blood in the alveoli near the diseased bronchi 
formed a striking contrast to the more normal tissue at the periphery. No gram- 
positive organisms were found. Cultures of these parts post mortem revealed only 
the Bordet bacillus. The numerous, transversely cut capillaries in the alveolar 
tissue showed markedly infiltrated walls; their lumina were filled with polymor- 
phonuclear leukocytes, erythrocytes and desquamated endothelial cells. 


COMMENT 

If a susceptible child aspirates pertussis bacilli expelled by a cough- 
ing patient, the disease may develop after an incubation period of at 
least a week. A cough-plate, properly exposed during- the catarrhal 
or early paroxysmal stage, should show colonies of B. pertussis within 
four days. The “pearls” of bronchial mucus coughed up during this 
time contain B. pertussis , often in nearly a pure state, also leukocytes, 
lymphocytes and desquamated epithelium. This evidence of injury by 
the toxin of the causative organism shows that early in the disease the 
bronchi are involved. The presence of bacilli on and between intact 
cilia in stained sections of the larynx and trachea without visible tissue 
changes leads one to suspect that the lesion is farther down the bronchial 
tree. The not infrequent presence of unique rales (Pospischill G ) during 
the catarrhal stage is clinical proof that the seat of the infection is in 
the lung. 

Search for the region that showed the most profound injury in 
uncomplicated experimental pertussis led to the finer bronchi and 
bronchioles. The microscopic study of the respiratory tract of monkey 
R2 (without macroscopic pulmonary involvement) offered strong evi- 
dence that the bacilli reached the finer branchings of the bronchial tree. 
Endobronchitis and peribronchitis were more pronounced than were 
endobronchiolitis and peribronchiolitis. No pertussis-like organisms 
were found in the alveoli. In Peter K. and Rhesus A5 who showed macro- 
scopic pulmonary changes there was marked involvement of the bronchi, 
bronchioles and adjacent alveoli. Pertussis-like bacilli were found m 
abundance in these areas. Endobronchiolitis and peribronchiolitis were 
as pronounced as were endobronchitis and peribronchitis. Since the 
bronchioles showed more involvement than those in R2, and as alveolar 
involvement occurred only in regions adjacent to diseased bronchi and 
bronchioles, one infers that the bacilli reach the alveoli by way of the 
respiratory tract, rather than by way of the blood stream. The peri- 
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vascular infiltration appears to be a protective reaction (fig. 2A). Cells 
of the round type — lymphocytes, plasma cells and mast cells — pre- 
dominate in the areas of most profound injury. The response to the 
invasion of the lung by B. pertussis is more proliferative than inflam- 
matory. 

summary 

The bronchi (and bronchioles) are the primary seat of infection in 
uncomplicated, experimental pertussis. Endobronchitis and peri- 
bronchitis are more pronounced than are endobronchiolitis and peri- 
bronchiolitis. The latter are more pronounced in human pertussis with 
early bronchopneumonia and in experimental pertussis with early 
bronchopneumonia. Alveolar involvement occurs by way of the 
bronchioles. Only pertussis-like bacilli are found on and between the 
cilia of the finer bronchi and bronchioles in uncomplicated experimental 
pertussis ; in human pertussis bronchopneumonia and in experimental 
pertussis bronchopneumonia, they are found also in the alveoli. Muco- 
purulent inflammation is soon replaced by round cell infiltration, which 
is most pronounced where the .injury is most profound. 
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THE THYROID GLAND IN HYPERTHYROIDISM * 
FRANK R. MEXNE, M.D. 

PORTLAND, ORE. 

Tile wide variation in the secretory activities of the thyroid gland in 
different persons is reflected in the many disease processes now recog- 
nized as having their origin in disturbances of the gland’s anatomic struc- 
ture. The contributions ('variously estimated from 8,000 to 10,000) 
devoted to the experimental, clinical and pathologic aspects of the problem 
of goiter have brought its solution nearer. In general, there is now rec- 
ognized the specific role of the thyroid gland as a regulator of metabolism 
(catabolism, in particular) in proportion to the output of its hormone 
and the responsiveness of the tissues to the hormone. There are recog- 
nized two definite clinical manifestations, hyposecretion and hypersecre- 
tion. There is also evidence of the possible production of a perverted 
secretion. The former two possible functions have given rise to the 
many interesting clinical phenomena which have been associated with the 
variable pathologic changes in the thyroid gland. 

Knowledge of the thyroid gland in hypersecretion of its hormone 
has grown insidiously from the imaginative records of the early phy- 
sicians, who had no knowledge of its structure or function, to the present 
more accurate observations. 

Early considerations of the clinical manifestations of hyperthyroidism 
had to do with the effect of thyroid enlargements on respiration. The 
only comments on the changes in the gland were those casually made in 
connection with the more accentuated early forms of therapy. Although 
Paracelsus (sixteenth century) definitely established the relationship 
between endemic goiter and cretinism, definite knowledge of the thyroid 
dates from the descriptions of it by Vesalius (1543) and Thomas 
Wharton (1656) and its later classification as a ductless gland by Plaller 
(1776). 

While there are many clinical accounts of the nature and evidences 
of swellings of the neck in association with cretinism or early unnamed 
myxedema, there is a striking absence of observations of the clinical 
manifestations which are now known to indicate hyperthyroidism. That 
such conditions existed is unquestionable, but the failure to observe some 

* Submitted for publication, Feb. 20, 1929. 

*From the Department of Pathology, The University of Oregon Medical 
School. 
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of the symptoms is not so easily understood. In testimony of their 
existence in. former times, .Van Leersum 1 pointed to the characteristic 
types in some of the paintings of the old Flemish, Dutch and German 
masters, who often reproduced their models too accurately to hide their 
physical defects. Bilateral or unilateral symmetrical swellings of the 
thyroid gland with staring eyes and widened palpebral fissures and lean 
figures were often vividly portrayed. 

To Parry 2 belongs the credit of the association of palpitation of the 
heart with enlargement of the thyroid. An excerpt from his writing 
reads as follows : “There is one malady which I have in five cases seen 
coincident with what appeared to be enlargement of the heart, and which, 
so far as I know, has not been noticed in that connection by medical 
writers. The malady to which I allude is enlargement of the thyroid 
gland. The first case of this coincidence which I witnessed was that 
of Grace B., a married woman, aged thirty-seven, in the month of 
August, 1786.” Parry’s full report indicates that he studied three 
instances of primary hyperthyroidism and two of so-called secondary 
hyperthyroidism (in women, aged 40 and 50). He described the glands 
as large, extending half way up the sternocleidomastoid muscles and 
lying anterior to the pulsating carotid arteries. One of the gland dis- 
orders started as a nodule on the right side, but soon spread over the 
rest of the gland. The records of these few instances and the meager 
descriptions of the thyroid glands in them constitute the basis of the 
present enormous superstructure of clinical, pathologic, experimental 
and etiologic studies concerning its disturbances. 

During the seventy years that followed, innumerable clinical observa- 
tions were made, among which are those of Graves (1835) and Basedow 
(1840), who pointed out certain definite characteristic symptoms, so that 
later the condition was designated, by their names, Graves’ or Basedow’s 
disease. During this time, the pathologic anatomy of the thyroid 
received little attention. Surgical removal, although practiced on ani- 
mals (Schiff, 1859), when attempted on human beings, ended with 
disastrous results. Watson 3 is given credit for having done the first 
surgical removal in a case of exophthalmic goiter, a feat that required 
daring, since surgical treatment of any form of goiter at that time was 
condemned because of the serious consequences. Schill (1879) reviewed 
thirty-four articles in the French, German and English literature. He 
quoted Briere as stating that extirpation of goiter was carried out 
twenty-nine times during the period from 1785 to 1845; eleven of the 


1. Van Leersum: Arch, internat. pour l’histoire de la med. a la geoe med 
29:282, 1925. 

2. Parry, C. H. : Collections from the Unpublished Medical Writings 
London, Underwood, 1825, vol. 2, p. 3. 

3- Watson: Edinburgh M. J. 19:252, 1875. 
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patients died. Between 1845 and 1871, forty-four cases of operation 
were reported on ; twelve of the patients died. Richer reported a mortal- 
ity of 19 per cent. In other clinics, the mortality was as high as 40 per 
cent (Susskind). The total number of such excisions to 1876 was 162. 
In most of the reports of instances in which operation was done, only 
brief mention is made of the pathologic nature of the gland, and the 
notations were largely the result of preoperative clinical observations. 
Graves, 4 5 6 discussing the disturbances in the thyroid gland in three 
instances, said that “they (the thyroid glands) are considerably larger 
than natural.” He spoke of a “sudden interstitial effusion of blood into 
the thyroid,” which he regarded as “slightly analogous in structure to 
the tissues called erectile.” He preferred to view the changes as hyper- 
trophies. Among the subsequent descriptive terms occurring in the lit- 
erature, two probably referred to the hypersccreting thyroid gland, 
namely, parenchymatous goiter and vascular goiter. This dearth of dis- 
tinctive study of the anatomic changes in the thyroid was probably due 
to the confusion resulting from the many opinions as to the etiology 
summed up by Klose and Helwig 0 as follows : 

1. The constitutional theory (von Buschan) : There was thought to be a 
secondary involvement of the thyroid gland. 

2. The bulbar theory: The seat of the trouble was thought to be in the 
medulla oblongata and midbrain. 

3. The central theory: Cortical lesions were held responsible. 

4. The theory of hyperthyroidism and dysthvroidism : The occurrence of an 
increased or decreased thyroid secretion was suggested. 

5. The theory of hypothyroidism : The thyroid was not thought to be a gland 
of internal secretion but a filter for the blood poisons; its failure of function led 
to auto-intoxication. 

6. The theory of polyglandular disease: The entire endocrine system was 
considered to be damaged. 

7. The sympathetic theory: The disturbance was considered to affect the sym- 
pathetic nervous system. 

Such theories had their adherents who industriously defended them 
and accordingly directed their attention to the pathologic anatomy of 
the organs and tissues concerned. The pathologic anatomy of thyroid 
enlargements, in general, and those changes underlying exophthalmic 
goiter, in particular, were touched on only in scattered statements 
included in clinical dissertations in which the etiology, symptomatology 
and therapy received the most attention. Pathologic classifications were 
largely individual concepts, often specifically including the therapy rec- 
ommended. One of these by Leveque (1872), recorded by Schill, 0 is 


4. Graves: Clinical Lectures, Dublin, Fannin & Company, 1848, p. 150. 

5. Klose and Helwig: Klin. Wchnschr. 2:627, 1923. 

6. Schill: Schmidt’s Jahrb. 182:177, 1879. 
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of interest because of the evidence contained therein of the early use 
of iodine. Leveque’s classification was as follows: “ 1 . Parenchymatous 
goiter — Iodine internally and externally, iodine injections. 2. Fibrose 
goiter — Iodine injections, hair setons. 3. Colloid goiter — Iodine inter- 
nally and externally, hair setons. 4. Cystic goiter — Puncture, drainage, 
hair setons. 5. Vascular goiter — Chloride of iron injections.” 

A greater impetus was given the study of the changes in the thyroid 
(1) by such experiences as that of* Kocher (1883), 7 in which he 
removed the entire organ in exophthalmic goiter and found it to be vital, 
the removal resulting in “cachexia thyreopriva” ; (2) by the experimen- 
tal prevention of such a condition by the use of thyroid grafts or the 
administration of thyroid substances (Schiff); (3) by the theory defi- 
nitely advanced by Mobius 8 that “Graves’ disease is an intoxication of 
the body by a morbid activity of the thyroid gland.” 

Clinical and pathologic studies now began to include more detailed 
descriptions of the anatomic changes in the thyroid gland, the former 
discussions of which were often incidental to dissertations on the patho- 
logic anatomy of other organs and tissues believed at that time to be 
primarily basic in the production of the symptoms of exophthalmic 
goiter. In the light of the contribution of Mobius, various gross char- 
acteristics of the morbid anatomy were pointed out. Clark 0 spoke of 
a diffuse primary hypertrophy followed by a shrinking of the gland after 
death. He described the gland as firm, vascular and fleshy. Bogrow 10 
and Baldwin, 11 who made similar observations, also concluded that 
there was a primary hypertrophy followed by a secondary atrophy. 
Such diffuse enlargements were confirmed in a general discussion lead 
by Murray 12 and others. 12 Askanazy, 13 Booth, 14 and Dinkier 15 pointed 
to the greater frequency of enlargement and involvement of the right 
lobe, a condition which had been observed many times before in earlier 
accounts. Hamig 16 discussed instances of massive involvement with 
diffuse accumulations of colloid. Other similar observations of colloid 
states were recorded in numerous surgical and postmortem studies of 
the glands. Notable among such observations is that quoted by 
Simmonds, 17 who said that while deficiency of colloid of the thyroid 

7. Kocher: Arch. f. klin. Chir. 29:254, 1883. 

8. Mobius: Centralbl. f. Nervenh. u. Psychiat. 10:25, 1887. 

9. Clark: Bristol Med.-Chir. J. 5:17, 1887. 

10. Bogrow: Neurol. Centralbl. 11:13, 1895. 

11. Baldwin: Lancet 1:145, 1895. 

12. Murray: Brit. M. J. 2:893, 1896. 

13. Askanazy: Arch. f. klin. Med. 1:118, 1898. 

14. Booth: New York M. Rec. 54:217, 1898. 

15. Dinkier: Arch. f. Psychiat. 33:2, T900. 

16. Hamig : Arch. f. klin. Chir. 55:1, 3897. 

17. Simmonds: Schmidt’s Jahrb. 234:134, 1892. 
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gland was the rule, not infrequently it was of normal or increased 
colloid content. These conclusions were in ojoposition to the views by 
Earner, 16 Muller, 10 Edmunds, 20 Kraus, 21 Sellerier 22 and Haskovec. 23 
These authors were in agreement with the prevailing conception, namely, 
that the thyroid of “exophthalmic goiter” manifests itself as a 
compact, fleshy, vascular, granular, colloid-deficient gland, usually with 
a diffuse involvement. In addition to such changes nodules and cysts 
were reported found in the glands in scattered instances. 

Microscopic changes varied with the gross observations. In general, 
it was observed that there was a widening out of the acini with a 
marked tendency to papillary formation, a columnar type of epithelium, 
a diminution in the colloid, a relative reduction in the supportive con- 
nective tissue, an infiltration with round cells and an increased vas- 
cularity with engorgement. Those who observed a richness of colloid 
contended that this substance predominated. Simmonds, 17 who opposed 
this latter view, stated that he observed a change in the staining of the 
colloid in two thirds of his cases, a papillomatous hyperplasia in half of 
them and desquamation in one fourth. He concluded that the irregu- 
larity was functional and not bound to any anatomic type. Iiezel 24 
pointed out that the process could not be considered hyperplastic, but 
must be viewed as adenomatous. The vascularity, the infiltrations with 
round cells and the necrotic areas appeared to him as an inflammatory 
process. Ehrich 25 observed a spotty formation of mucin in newly 
formed acini. Horsley 20 noted the formation of secretory vacuoles in 
the epithelial cells. In those glands in which he observed nodular and 
cystic changes, he found deposits of lime salts and fibrosis. 

Mobius. 27 in his monograph on “Die Basedowische Krankheit,” 
summarized his observations on the pathologic anatomy of the thyroid 
previous to 1900 as follows: “It appears that Basedow’s symptoms 
may be observed in all types of goiter, large and small, hard and soft, 
with and without cysts and probably in malignant tumors of the gland.” 
He remarked further that if a normal gland existed prior to the onset 
of the disease, a soft goiter of moderate size, usually larger on the right 
than on the left side, resulted. The other gross and microscopic changes 
he regarded as preexisting structures to which the changes induced by 

18. Farner: Arch. f. path. Anat. 143:509, 1896. 

19. Muller: Beitr. z. path. Anat. u. z. allg. Path. 19:127, 1896. 

20. Edmunds: J. Path. & Bact. 3:488, 1894. 

21. Kraus: Buffalo M. J. 35:793, 1896. 

22. Sellerier: These de Paris 255:138, 1897. 

23. Haskovec: Schmidt’s Jalirb. 258:127, 189S. 

24. Hezel : Deutsche Ztschr. f. Nervcnh. 4:4, 1893. 

25. Ehrich: Beitr. z. klin. Chir. 28:1, 1900. 

26. Horsley: Brit. M. J. 2:1623, 1896. 

27. Mobius : Specielle Path. u. Therap., Notlmagel 22:18, 1896. 
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exophthalmic goiter were added. During the next twelve yeai s pains- 
taking experimental, clinical and anatomic studies of goiter, in geneial, 
tended firmly to establish the basic role of the thyroid in hyperthy- 
roidism. Adherents of the “neurogenic theory” of the causation of 
exophthalmic goiter continued occasionally to advance pathologic evi- 
dence in support of their convictions, but their dissertations failed to 
stem the tide of studies concerning the relationship of disorders of the 
thyroid to clinical phenomena associated with its hypersecretion. A 
greater attempt was made to analyze the different clinical types and to 
correlate them with pathologic changes in the thyroid. Kocher “ s 
divided the instances (seventy-nine) in which operation was performed 
in the clinic of Kocher into the following groups: thirty-seven, high 
grade exophthalmic goiter ; twenty-two, definite exophthalmic goiter 
with some symptoms missing; fourteen, strumae vasculosae; two, 
pseudo-exophthalmic goiter, and four, unclassified. In all of these 
instances the glands were enlarged. The older ones were more firm. 
Variable types of structure with no marked colloid or nodular types 
were found grossly and microscopically. Murray, 29 in citing his obser- 
vations in a number of instances, mentioned four in which hyper- 
thyroidism occurred in the presence of unilateral enlargement with 
adenoma or cystadenoma. 

Histologic studies of the various types of glands in hyperthyroidism 
now began to be especially emphasized, since up to this time many of 
the gross characteristics had been more widely observed. Erdheim 80 
reviewed and analyzed the more important studies and quoted the fol- 
lowing authors and their concepts: (1) Brissand, a thyroid affected 
but without specific change; (2) Muller, specific cell hyperplasia and 
stroma, but still a colloid struma; (3) Farner, long follicles, papillary 
growth and cylindric epithelium ; (4) Hamig, parenchymatous hyper- 
plasia, solid cell masses, enlarged follicles and a colloid type in which 
the typical hyperplasia could not occur; (5) Askanazy, Hamig’s effect 
of colloid, desquamation of cells and an excessive accumulation of con- 
nective tissue that shut off the lymphatic drainage and forced the “unripe 
poisonous thyromucin into blood vessels” ; (6) Ehricli, an adherent of 
the vasoneural theory — a papillary structure to be regarded, as a phe- . 
nomenon of coalescence, and (7) Langhans, irregularity of epithelium 
as the most important observation, possibly an increase, decrease or 
modification of colloid and probably a chemical alteration of secretion. 
Erdheim in a detailed careful study of a number of glands laid stress 
on the necessity of differentiating the young from the old cells by a 
method inv olving the staining of fat granules with osmium tetroxide, a 

28. Kocher, Albert: Mitt. a. d. Grenzgeb. d. Med. u. Chir 9-1 1902 

29. Murray: Lancet 2:1194, 1902. 

30. Erdheim: Beitr. z. path. Anat. u. z. allg. Path. 33:158, 1903 
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technic which lie had previously applied in differentiating adenoma 
from adenocarcinoma. He concluded ( 1 ) that in definite exophthalmic 
goiter there is a lively development of new formations, (2) that the 
new follicles may be large with papillae or small with flattened walls, 
(3) that many of the small cell masses are old and represent follicles 
that have degenerated through desquamation, (4) that different types 
of cells may be found in other types of struma, but in exophthalmic 
goiter the cells are young as determined by the granules, (5) that in 
addition to these typical changes follicles in which the colloid has degen- 
erated and cysts may occur and (6) that the presence of fat cells in the 
supportive stroma is physiologic and not alone a matter of nutrition. 
He thought that the retrogressive changes probably indicate that the 
increased activity is superimposed on previous disturbances of the 
thyroid. 

Wilson 31 in a clincopathologic study of 294 instances (operations 
and autopsies) divided them into two series with four groups in each. 
In the first series, he included all those types that were regarded as 
having the initial disturbance in the thyroid, as follows: 

1. Eleven cases. The patients were young women with symptoms 
of from two months' to two years' duration. The thyroid glands were 
hard and granular and of an average weight of about 30 Gm. The cut 
surfaces were dry, granular and vascular. Microscopically, the chief 
characteristics seen in all of them were an increased number of cells 
with reduplication and a small amount of noneosin-staining secretion. 

2. Nine cases. The patients were females, and all presented the 
classic symptoms. The glands weighed, on the average, about 53 Gm., 
and were hard, nodular and granular. Microscopically, the chief 
changes were papillary formations, infolding, large interalveolar 
increase of parenchyma and large amounts of noneosin-staining sub- 
stance. 

3. Fourteen cases. The patients were females and had had the 
symptoms for from three to thirty years. The essential microscopic 
characteristics were large intra-alveolar increase of parenchyma with 
a greater number of cells in a single layer, reduplication of layers and a 
large amount of thin secretion. 

4. Thirty-four cases. All of these were regarded as in the second 
and third clinical stages. The essential histologic changes were an 
increase of stroma, an old intra-alveolar increase of parenchyma, the 
remains of infolding and a large amount of eosin-staining secretion. 

In the second series, secondary changes in the gland were observed. 
Wilson concluded that the symptoms of exophthalmic goiter are asso- 

31. Wilsoii: Am. J. M. Sc. 136:S5l, 190S. 
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mated with an increased absorption of an increased secretion ; that the 
larger the number of functioning cells, the greater the secretion; that 
the more fluid the secretion, the more readily is it absorbed ; that dense 
colloid is probably no evidence of present secretion but the complement 
of the absorbed portion, and further, that there was evidence of blocked 
absorption. 

Shepherd and Duval, 32 in a study of fifty-nine cases, concluded that 
no etiologic changes could be regarded as specific for any special type 
of disease of the thyroid gland. Beck 33 presented another view stating 
that in simple goiter there is an abnormal increase of normal thyroid 
tissue and that hypertrophy may be either nodular, diffuse, parenchy- 
matous, colloid, fibrous or vascular. He explained the increased 
activity on the basis of multiplication of the follicles, an increase of 
their contents and an associated increase in their vascularity. 

Simmonds, 34 in a study of 100 instances of exophthalmic goiter, 
commented on the minute structural changes as follows: The colloid 
was diminished in two thirds of the specimens and normal or increased 
in the remainder. Follicular papillary epithelial hyperplasia and poly- 
morphism of the alveoli were found in one half of the number. The 
presence of this change he regarded as diagnostic, the absence as of no 
significance. Desquamation of the epithelium was present in one fourth 
of the specimens, but this also occurred in acute infections. The hyper- 
plasia of the lymphoid follicles (in 80 per cent of the cases) was a 
true response to a pathologic secretion ; it was not of the inflammatory 
type. In the 80 per cent of the instances in which it was found, 84 per 
cent of the patients had symptoms of typical exophthalmic goiter while 
the other 16 per cent presented an atypical symptomatology. Simmonds 
further concluded that exophthalmic goiter is a symptom complex with 
no fixed pathologic picture in the thyroid gland. 

While these careful observations were analytic, they did not satisfy 
the constant demand for a more accurately utilizable classification. 
Marine and Lenhart 35 attempted this in an interpretation of the struc- 
tural changes in the hyperplasias of the thyroid. These authors divided 
such conditions into primary and secondary manifestations, as follows: 

Primary (seventeen cases) : (A) Developmental Stage: Grossly, 

in the classic type, the gland was larger, softer and a brighter red. 
Microscopically, it showed a lessening of the stainable colloid, 
vacuolization lesulting in a granular debris and the formation of high 
cuboidal epithelium. Later, the gland became gray-red and finally 


32. Shepherd and Duval: Tr. Am. Surg. A. 27:56, 1909. 
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changed from soft gray-red to grayish opaque, with infolding and 
increase of connective tissue as the cytologic changes. The glands 
remained symmetrical and rarely exceeded 200 Gm. in weight. ( B ) 
Involutionary Recovery or Colloid Stage : The gross and microscopic 
changes consisted of a reversal of those observed in group A. (C) 
The Stage of Exhaustion or Premature Atrophy: Grossly, the gland 
was smaller and firmer to the touch, granular and of a reddish opacity. 
The vascular increase remained. The increase of stroma was evident 
with false lobulation, but colloid was not seen. Microscopically, the 
acini were pressed by the increase in the connective tissue, with cell 
masses included. The epithelium was of a uniform high columnar type 
with a failure to form follicles. Desquamation, hyperchromatic nuclei 
and mitotic figures were also noted. In comment on the general changes 
in primary hyperplasia, Marine and Lenhardt pointed out that “the 
thyroid undergoes exceedingly rapid changes within the limits of health 
and disease, and further that excessive hyperplasia with hypersecretion 
unchecked will lead to cell death and in the end-stage to myxedema, 
and (in children) to developing cretinism with the clinical replacement 
of the symptoms of exophthalmic goiter by those of myxedema.” 

In the group of the secondary hyperplasias (twenty-six cases) were 
placed the active hyperplasias that were thought to have developed from 
a colloid gland. The essential anatomic changes were similar to those 
of the primary hyperplasias. Another group presented evidence of 
hemorrhage, degenerations, tumors and cystic formations, all of which 
the authors concluded, may modify the adjacent tissues. The stage 
of exhaustion was similar to that of the first stage in the primary 
hyperplasia. The pathologic changes described by Marine and Len- 
hardt were similar to those mentioned briefly by Kocher, 30 who 
attempted to correlate the exact clinical symptomatology with the cyto- 
logic changes and the iodine content of the gland. 

Plummer 37 began to evaluate the mass of data that had accumulated, 
and from studies of his own concluded that exophthalmic goiter is a 
definite clinical complex associated with a hyperplasia of the thyroid 
gland that is proportionate to the degree of toxicity (toxic hyper- 
plastic), and that it should be sharply differentiated from the con- 
stitutional states that may develop with nonhyperplastic goiter. Wilson 3S 
corroborated the opinion of Plummer in a detailed study of the 
thyroid in these different conditions. Pie also pointed out that many mild 
cases of toxic goiter reported in the literature have apparently been 
classed as simple goiter. “Wilson further mentioned two divisions of 
such milder types, namely, class I, hypertrophies, hyperplasias and 
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regenerations (79 per cent) ; and class II, fetal and colloid adenomas, 
adenomatoses and simple colloid goiter (21 per cent) . The degree of 
toxicity could be determined, according to Wilson, from the structural 
changes with 80 per cent accuracy. Thus, in the numerous records 
of these investigations there were being slowly evolved criteria of 
the basic changes in hypersecreting or malsecreting thyroid glands in 
persons with variable symptoms. 

Warthin, 80 in a recent report on 976 resected glands, 30 glands 
taken at autopsy from patients who had died following operation for 
exophthalmic goiter and 1,000 thyroid glands from autopsies on other 
persons, called attention to the existence of lymphoid tissue in con- 
nection with the many different structural changes of the thyroid gland 
in exophthalmic goiter. He concluded that the thymicolymphatic con- 
stitution underlies every case of exophthalmic goiter. 

When one reflects on the great number of articles that have con- 
tributed to knowledge of the pathologic anatomy of the thyroid associ- 
ated with its hyperactivity, one finds that there has developed a rather 
definite clinical picture and concept of the gross and microscopic 
aspects of the so-called classic type of thyroid in exophthalmic 
goiter. There is a uniformity of supporting evidence that: (1) the 
gland may vary in size from a very slight to a moderate degree; 
(2) it is symmetrically enlarged, with the possibility of the right lobe 
being somewhat larger than the left; (3) there is little accentuation 
of the lobular markings; (4) the capsule and supportive stroma are 
little, if at all, increased, (5) the structure of the gland may be 
vascular or ischemic, if the hyperplasia is marked, (6) the colloid is 
not grossly visible, (7) the color ranges from pinkish to opaque gray, 
depending on the intensity of the hyperplasia and the relative vascular- 
ity of the gland and (8) it is fleshy and moderately firm. Micro- 
scopically, there is observed: (1) a patchy increase in the fibrous 
connective tissue of the supportive stroma, (2) engorgement of the 
arteries and veins and dilatation of the lymphatic channels, (3) a 
variable infiltration with round cells, (4) polymorphism of the alveoli, 
(5) hyperplasia of the epithelium and hypertrophy with Variable 
infolding and (6) diminution of the colloid with variation in its 
character. Although there have been many conflicts of opinion as to 
the significance and value of these different gross and microscopic 
manifestations, there is an obvious unanimity of the understanding 
of this specific lesponse of the thyroid in the excess fabrication of its 
essential substance. 

In addition, there has also been evolved another mass of convincing 
evidence that the thyroid gland does not always respond to stimuli in 
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this typical classic manner. The citations from the literature to this 
point indicate that normally the thyroid has a fluctuating physiologic 
response, the imprints of which may be left in the form of accidental 
structural modifications that react different^ to subsequent stimuli. 
Under such condtions, a markedly variable clincal and structural 
response might be expected. Almost paralleling the records of classic 
examples of exophthalmic goiter are those of atypical manifestations. 
Interesting studies had been made, and more were to follow in the 
next thirteen years. 

The recognition by Oswald (1899. 1908. 1909) that the activity 
of the thyroid is confined to its iodine-containing colloid, thyroglobulin. 
eventually led to the discovery of thyroxin by Kendall (1914). Follow- 
ing this, pertinent observations were made by Plummer, 10 whose 
presentation of the clinical differentiation between exophthalmic goiter 
and adenoma with hyperthyroidism served as a stimulus to further 
segregation of clinical types and the study of the pathologic anatomy 
of the thyroid gland underlying them. Plummer recorded the follow- 
ing facts as important: 1. There is a previous enlargement in cases 
of adenoma of the thyroid. 2. The time elapsing between the enlarge- 
ment and the onset is fourteen and a half years in instances with 
adenoma and only nine tenths of a year in cases of exophthalmic goiter. 
3. Exophthalmos is absent in hyperthyroidism from adenoma. 4. 
Plypertension and myocardial disease is more frequent in cases of 
adenoma. 5. Seventy-seven per cent of the patients with adenoma are 
more than 40 years of age, while those with exophthalmic goiter average 
35 years of age. 6. The basal metabolic rate drops rapidly after the 
removal of an adenoma and slowly after the removal of the thyroid 
tissue in exophthalmic goiter. 

In 1916, Goetsch,' 11 who rcgared adenoma as a new growth of 
benign nature with colloid, cystic and fetal types, studied these types 
with a view to establishing their role in the production of toxic symptoms 
Employing the technic of Bensley/ 2 lie observed that the adenomas 
contained more mitochondria than could be found in the surrounding 
tissue; and as further evidence of their ability to hvpersecrete, he 
recorded the abatement of symptoms following their surgical removal. 
Lah ey 43 agreed with Goetsch, concluding that while nearly all the cells 
of the gland took part in the activity of the primary hyperthyroidism, 
only those in the adenoma were active in secondaiy hyperthyroidism. 
In the succeeding years, much clinical and pathologic evidence of the 
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role of adenoma was recorded in the literature. Jackson 14 observed 
instances of toxicity with multiple adenoma in the glands. Wilson 4 -' 
discussed “nodular goiters” with and without symptoms of hyper- 
thyroidism. He divided them into two groups according to the basal 
metabolic rate. Shepard 40 was of the opinion that the pathologist is 
unable to distinguish between an adenoma causing hyperthyroidism 
and one which is inactive. Hertzler 47 looked on the occurrence of 
adenoma as an incident in the changing structure of the gland as it 
progresses through the period of adolescence. He concluded that the 
whole gland is diseased. Rienhoff 48 in a study of involution or 
regressive changes divided them into spontaneous involutions and 
hyperinvolutions. He observed the formation of nodules in regres- 
sions of the glands of exophthalmic goiter, and further pointed 
out that “areas of hyperinvolution correspond clinically and histo- 
logically to the so-called colloid adenomas, evstadenomas, fetal and 
colloid or mixed adenomas and colloid cysts.” 1 40 observed conditions 
in adenoma similar to those found by Hertzler and Rienhoff. More 
recently, Rienhoff and Lewis 50 analyzed 109 instances of nodular 
goiter with symptoms of hyperthyroidism in comparison with the 
changes in the remissions of exophthalmic goiters undergoing treat- 
ment with iodine. They pointed out that there is a striking similarity 
in structure between the iodine-treated glands and nodular goiter. They 
further concluded that “the nodules or involutional bodies are not 
neoplasms in any sense of the word but are merely regressive sequelae 
of a previous hypertrophy and hyperplasia of the parenchyma.” They 
further stated that there is no proof of the existence of a hypersecreting 
neoplasm. Hertzler 51 held similar views; namely, that the diseases 
of the thyroid gland must be viewed as a continous process. Thus the 
nature and origin of these benign so-called adenomas have been dis- 
cussed at length from the standpoint of the conflicting views of 
Wolfler, 52 who regarded them as originating in interacinar embryonic 
cell rests, and that of Virchow, who considered them (except fetal 
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adenomas) solitary or multiple nodular accumulations originating from 
a preexisting thyroid pattern. Cline, 53 in a study of 600 instances, con- 
cluded that the structural evidence observed by him substantiated the 
concept of Virchow. Their ability to produce an excess of hormone 
has never been conclusively proved. Many of the studies seem to 
indicate that while they may become active and hypersecrete, there is 
usually enough evidence in the surrounding structure of the gland as a 
whole to explain the symptoms occurring in a given instance. 

During the time that attention was fixed on the importance of nodule 
formation, allied microscopic structural changes were being analyzed 
as to their significance in hypersecretion. In 1922, Goetsch 51 called 
attention to a focal interstitial formation of new acini, which he 
designated as adenomatosis, and pointed to its being a factor in mild 
hyperthyroidism. Helwig, 55 in a well illustrated study, pointed to the 
existence of small, disseminated hyperplasias in the form of interalveolar 
and intra-alveolar collections of acini with characteristic cellular changes 
as being responsible for the production of “hyperthyroidisms of the 
lighter grades.” Helwig 50 further traced the steps of development from 
a simple colloid goiter to a typical exophthalmic type. Holst 57 made 
similar observations, concluding that changes in primary hyperthyroidism 
begin as a local proliferation. This further complicated the attempts 
to establish a definite structural change in the thyroid gland that may 
be associated with a given clinical picture. One is forced back to the 
necessity of applying the gross and microscopic criteria of the activity 
of the thyroid in classic exophthalmic goiter to the many intricate 
complexities of structure that present themselves for solution. A 
resume of the literature leads one to the conclusion that specific 
clinical classifications of the types of hyperthyroidism are as futile 
as detailed classifications of the types of nephritis, when one tries to 
make the whole thyroid gland conform in structure to a fixed set of 
physiologic irregularities in different persons. 

Although there have been conflicting interpretations of the thyroid 
in health and disease, there are outstanding facts of common obser- 
vation. It is generally agreed that the gland varies markedly in size 
and shape and that clinically the picture ranges from cretinism and 
myxedema to hypersecretion of dysfunction as the case may be. We 5S 
have been able to group the surgically removed portions or entire glands 
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according to their gross pathologic characteristics and predominating 
microscopic pathologic structures as follows: 

I. Diffuse parenchymatous hyperplasia— marked increased activity 

(1) Gross observations: Gland compact, vascular or ischemic, grayish to 

pinkish white and colloid-free 

(2) Microscopic observations : 

(a) Hyperplasia and hypertrophy of epithelium 

(b) Peripheral or general vacuolization of colloid 

( c ) Dilatation of lymph channels and engorgement of blood vessels 

(d) Variable increase in the supporting stroma with or without 
round-cell infiltration 

II. Disseminated adenomatous hyperplasia — normal or moderately increased activ- 

ity or no activity 

(1) Gross observations: Gland diffusely reddish-brown without noticeable 

nodularity or accentuation of lobular markings; a variable amount 
of colloid and pinkish to yellowish gray opacities 

(2) Microscopic observations: 

(a) Focal changes similar to those in group I 

( b ) Normal or colloid-distended alveoli 

( c ) Focal hyperplasia and hypertrophy of epithelium 

(d) Interalveolar hillocks or intra-alveolar papillomatous projections 
(c) Focal collections of round cells or pseudolymphnodes 

(/) Focally increased vascularity and dilated lymph channels 
( g ) Focal fibrous increase of connective tissue 

III. Nodular adenomatous hyperplasia — subnormal, normal or moderately increased 

activity 

(1) Gross observations: Variable nodular accentuation of the lobular 

markings with or without excessive storage of colloid cystic degen- 
eration, hemorrhage, scarring or deposit of lime salt. The color 
usually varies with the regressive changes 

(2) Microscopic observations : 

(a) Focal changes similar to those found in groups I and II and 

compensatory 

(b) Characteristic retrogressive changes 

(c) Areas of adenomatosis 

IV. Solitary adenoma 

(1) Gross observations: Adenoma variable in size, circumscribed, solitary 

or multiple, grayish-white to dark reddish-brown, solid and cystic 
or colloid-filled. Regressive changes may be present. 

(2) Microscopic observations : 

(a) All stages of fetal types of alveoli 

(b) Peripheral formation of pseudocapsule with round cell infiltra- 

tion and compressed alveoli 

( c ) Focal hyperactive areas in adjoining parenchyma 

(d) Adjacent areas of adenomatosis 

While the gross division of the portions of the thyroid removed 
is rather easily affected according to this outline, there are numerous 
instances of the shading of one group into another. Glands of border 
lme nature may, for the sake of study, be relegated to the m-oup 
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according to the dominancy of the classifying characteristics. More 
detailed separations of types of disturbances seem futile. 

In the microscopic analysis, it is important to establish histologic 
criteria of activity or rest. One thing is certain ; namely, that the 
histologic appearance of the gland in group I (diffuse parenchymatous 
hyperplasia, so-called classic exophthalmic goiter) is just as definite as 
are the gross and clinical manifestations associated with it. This is 
conceded to he an entity in all respects. One may therefore safely 
assume that the microscopic pattern found here is that resulting from 
the production and delivery of thyroid hormone or its by-products into 
the lymphatics or veins. There is evidence to show that cellular hyper- 
trophy, hyperplasia, peripheral vacuolization of colloid, dilated lymph 
channels and veins and the resulting alveolar distortion occur in the 
order named and are natural steps in the mechanism or function of 
any ductless gland and that they are accompanied by an increased 
blood supply to the part. Prolonged activity probably leads to the 
necessity for more supportive stroma, and the appearance of special 
inflammatory absorption reactions consisting of collections of lymph 
cells. Finally, destruction with areas of adenomatosis or a gradual 
reversal of the process occurs. 

Any pathologic classification from a practical point of view is of 
value only so far as it may be readily fitted into a specific clinical 
concept. It has been of interest to note that there are many difficulties 
in such an assorting of thyroid diseases, and that the situation approaches 
futility when there is an attempt made to give each detail in the morbid 
anatom)' a distinctive entity. Until more exact physiologic knowledge 
is at hand, the clinician and the pathologist must content themselves 
with a comparison of the evidences of disease in the patient and the 
anomalies of thyroid design as seen in the laboratory. The object in 
presenting this grouping is to show the extreme range of pathologic 
structure of the thyroid gland that one may find associated with the 
production of substances leading to so-called hyperthyroidism. In the 
case of every type represented, the clinical evidences of hyperthyroidism 
Avere found. The greater number of instances of classic types were 
found in the first two groups, but in all the groups Avere glands of 
patients Avho presented all of the typical symptoms of exophthalmic 
goiter. All gradations from the milder to the more severe forms of 
hyperthyroidism Avere found occurring as the result of the types of 
glands considered. 

It seems from the literature that careful cytologic study of any 
given gland of a patient Avith clinical evidence of hypersecretion of the 
thyroid results in the disclosure of minute structural changes adequate 
to explain the degree of toxicity. Such specific microscopic foci may 
be entirely masked by the gross retrogressAe structural changes of 
the gland at the time it is removed for study. It furthermore appears 
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from the conclusions of numerous other investigators that the general 
trend of opinion conforms to this. 


THE INFLUENCE OF IODINE ON HYPERSECRETION OF THE 

THYROID GLAND 


After more than a century of familiarity with the isolation and 
identification of iodine (Coindet, 1820) and a growing knowledge of its 
natural distribution in plant and animal life, its agency in the physiology 
of the latter, and of man in particular, is as yet not thoroughly under- 
•stood. 

In the accounts of medical practices of many centuries past are 
records of the use of iodine-containing substances in many ailments 
and especially in goiterous enlargements of the neck. Its use in the 
latter condition gradually became rationalized (1) by the determination 
of the presence of iodine as a natural constituent of the thyroid gland 
(Baumann, 1895), (2) by the experiments of Marine and Lenhardt, 
who protected animals (dogs and fish) from goiterous enlargements 
by the addition of the required amount of iodine to their food, (3) by 
the further experiments of these two authors 59 on regeneration and 
hyperplasia in the thyroid as influenced by iodine, (4) by the isolation 
and identification of thyroxin as the active principle of the thyroid 
(Kendall, 1914) and (5) by the observations of Plummer and Boothby 
concerning its clinical use in hyperactivity. To these might be added 
many other similar experiments and studies all of which pointed to the 
specific role of iodine in the physiology of the thyroid in health and 
disease. 

While these important advances relative to the identification of 
iodine as a positive and necessary factor in thyroid functioning were 
developed, many clinical observations were also made with a view to 
a better understanding of the empiric use of iodine in thyroid irregular- 
ities. As a remedial agent in so-called goiter, iodine had been used in 
its crude form (ashes of sponge or seaweed) for many thousands of 
years. The purification of iodine and its compounds led to more accurate 
dosage and the development of various means of administration. The 
results were not wholly satisfactory because of the lack of control of 
clinical conditions and the inability of early clinicians accurately to 
differentiate the different types of thyroid disease. But from the time 
of the establishment of exophthalmic goiter (1786) as an entity, it 
was considered unwise to use iodine in the therapy of this condition. 
Occasionally , however, on account of erroneous diagnoses or by 
accident, iodine was administered and beneficial results were noted 
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Trousseau 00 (1863), by mistake, gave tincture of iodine instead of 
tincture of digitalis to a patient with a supposed cardiac irregularity, 
which was probably secondary to hyperthyroidism. Improvement of 
the patient was noted and recurrence of the symptoms was observed 
when the correction was made. Numerous other instances of the 
beneficial uses of iodine in so-called exophthalmic goiter were recorded, 
but in general the results were bad, and in many of the large clinics 
of Europe the use of iodine in this disease fell into disrepute. But 
surgical removal in primary hyperthyroidism gave a mortality rate so 
high that frantic efforts were constantly being made to better the 
technic and to find further aids in the therapy. The introduction of 
rest in bed, the isolation of clinical types, the use of soporifics and 
preliminary pole ligations helped appreciably to lower the mortality 
rate. In the meantime the effect of partial surgical removal on the 
remaining gland stump was studied by Wagner." 1 Horsley 02 and 
Halstead, 03 who found that reconstructive hyperplasia and hypertrophy 
occurred. This observation led to a further understanding of what 
surgical removal accomplished besides the mass removal of offending 
parenchyma. It also opened the way for a study of the additional effect 
of iodine as a therapeutic adjunct. 

During the succeeding" years many attempts were made to use 
iodine in instances of hypersecretion, but its effects were too variable 
and often too dangerous. Its ultimate efficacy was, to be dependent on 
further observations. Kocher 01 referred to the marked reduction of 
the amount of iodine associated with deficiency of colloid in the glands 
with marked hyperplasia in hyperthyroidism. Later Marine 05 pointed 
out that in 137 cases of exophthalmic goiter in which operation or 
autopsy had been performed, no specific anatomic changes were found ; 
that the iodine content varied directly with the degree of active epithelial 
hyperplasia; that the administration of iodine in the simple hyper- 
plasias of the thyroid in man and animals is followed in from three to 
five weeks by a progressive involution of the hyperplasia to its colloid 
stage. These experiences were confirmed by Kocher and others, who 
began to observe the effect of the feeding of iodine to exophthalmic 
patients as having a result that would substantiate this particular influence 
of iodine. Lowey and Zoudek 00 found that the use of iodine in primary 
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hyperthyroidism tended to bring the basal metabolic rate back to a normal 
level. Plummer, having in mind the possible toxicity of incompletely 
iodinized thyroxin and the variations in the symptomatology of the clinical 
types, suggested that the administration of a compound solution of iodine 
in instances of primary hyperthyroidism might be of value. Subsequently, 
Plummer and Boothby 07 published the beneficial results of its use in 
selected cases. Similar reports by others began to appear. Starr and. 
Segall, 08 in a stud}* of forty-two cases, made additional observations. 
They determined that the rate of detoxification (based on the 
reduction per diem in the basal metabolic rate) was 3.7 points, a rate 
similar to that obtained by Means and Aub 00 with subtotal thyroid- 
ectomy alone. They further pointed out that in 48 per cent of these 
cases, the administration of iodine had the same effect on the basal 
metabolic rate as the removal of five sixths of the gland; that iodine 
did not produce permanency of remission, recurrence being the rule, 
and that the return of intoxication resulted in a much higher basal 
metabolic rate. They therefore concluded that no gap should be 
allowed between the therapy employing iodine and the operation. This 
conclusion was concurred in by Chute, 70 who regarded the “optimal time” 
for thyroidectomy to be within a period of from two to three weeks 
after the treatment with iodine was started. During this time he 
observed the most marked clinical improvements and the greatest drop 
in the basal metabolic rate. He regarded the operation within such 
a time limit as safe, and also stressed the fact that the toxicity recurring 
after cessation of the treatment with iodine is greater than before its 
use, if surgical removal is not promptly made. He further concluded 
that in the severe cases iodine reduced the necessity of pole ligations 
from 51 to 13 per cent, but that iodine, even though administered over 
a long period of time, does not cure exophthalmic goiter. Petren 71 
regarded iodine as having a life-saving action. He also noted that the 
symptoms reappeared after cessation of the treatment and recommended 
the use of roentgen rays and ligation as additional measures. 

Marie 72 concluded that the results of the use of iodine testify 
only that a disproportion exists between the iodine content and the 
requirement of the organism at the time rather than a deficiency of 
iodine. Marine 73 later called attention to the use of iodine in too large 
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amounts (compound solution of iodine contains 125 mg. of iodine per 
cubic centimeters). It was suggested by him that smaller amounts more 
nearly physiologic (1 mg. daily) should be given. He spoke of the 
preoperative measure of “heroic doses” as dangerous, from which much 
harm had occurred and would continue to occur. Marine regarded the 
beneficial effects of iodine in exophthalmic goiter as limited and its 
.injurious effects as serious. He also stated that these injurious effects 
had increased during the last three years and were more serious than 
the disturbances noted as a result of the preventive use of various 
iodine-containing substances. Marine explained the effect of iodine on 
the basis of a probable storage of colloid which holds back secretion. 
He stated that when secretion is released, it is reestablished with full 
force and yields larger amounts, the gland becoming larger and more 
solid. Helwig’s 7-1 views were in agreement with those of Marine. He 
concluded that the feeding of iodine called forth an enlargement of 
the follicles and a thickening of the colloid, and stated that in his 
experience the severest cases of exophthalmic goiter were encountered 
after the administration of iodine. 

Sager 73 again called attention to the necessity of differentiating the 
types of hyperthyroidism before beginning the use of iodine, on the 
basis of Plummer’s views. He quoted Plummer as regarding the 
action of iodine as due to one of three possibilities: (1) complete 
iodinization of thyroxin in the tissues (possible but improbable) ; (2) 
complete iodinization of thyroxin in the thyroid (most probable) ; (3) 
blocking of the discharge of the hormone. 

More definite observations on the structural changes in the thyroid 
now began to appear (Cattcll, 70 Warthin, 77 Giordano, 7S Kaffler, 79 
Marine, so Helwig, 81 Sager, 75 Rienhoff and Lewis, 50 Menne, Joyce and 
Stewart 82 ). All these studies agree that the essential changes induced 
by iodine consist of a regression of activities with an accumulation of 
colloid, a reduction in the degree of hyperplasia and hypertrophy of the 
epithelium and a decrease in the vascularity. Grossly, the glands tend 
to become larger, on the average, than untreated glands. The capsule 
and supportive stroma are not appreciably altered unless considerable 
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time elapses during the therapy. Colloid is visible, and spotty, yellow- 
ish gray to pinkish gray opaque areas of hyperplasia may be seen. These 
changes are not unlike the involutional changes of untreated glands 01 
of the types' of disseminated adenomatus hyperplasias associated with 
hypersecretion. Although clinicians have made an attempt to utilize, 
iodine only in nodule-free glands, occasionally nodules were found in the 
specimens of glands examined by us. Microscopically, the essential 
changes noted vary somewhat with the type of disease of the individual 
gland. In general, there occurs a progressive development of intra- 
cinar colloid, an ironing out of the papillary infoldings, a marked 
reduction in the hyperplasia and hyperthrophy of the epithelium and 
the development of more uniformity in the sizes of the alveoli. As a 
rule, the longer iodine is administered, the greater is the accumulation 
of colloid. But over-iodinization in the presence of the continuance of 
the etiologic factors of the disease not infrequently results in areas of 
hyperplasia and hypertrophy that break through the colloid resistance, 
and such areas may then hypersecrete with renewed energy. Because 
of this limited effect of iodine on the progression of the disease, surgical 
removal of a large portion of the gland in the hope of a normal rebuild- 
ing is still practiced. While the reversion in the pathologic changes 
of the thyroid gland induced by iodine is valuable from the standpoint 
of therapy, and throws light on the mechanism of internal secretion in 
health and in disease, the relationship of iodine to the etiology is still 
obscure. 

summary 

The earlier classifications of the pathologic anatomy of the thyroid 
consisted of extensive lists of anatomic terms indicating different 
degenerative or retrogressive processes. Such changes were often 
regarded as disease entities with which certain clinical phenomena 
could be associated. While there was this confusion in the general 
knowledge of thyroid irregularities, there was, on the other hand, a more 
definite concept of the pathologic anatomy of the thyroid in exophthalmic 
goiter. It is evident from the early literature that the thyroid in such 
instances usually retains its symmetry, is firm, vascular, free from false 
lobulation and scant in colloid. Microscopic studies generally agreed 
on the existence of a patchy increase in the supportive stroma, engorge- 
ment of the blood -vessels, infiltration with round cells, marked hyper- 
plasia and hypertrophy of the epithelium associated with alveolar 
distortion and reduction and modification of the colloid. This was tfre 
consensus concerning the changes in the gland in hypersecretion. 

Observations of atypical gland structure associated with certain if 
not all the symptoms of hypersecretion gradually began to be recorded. 
These thyroid glands lacked symmetry ; the disturbance was in either one 
of the lobes, the isthmus, or in the isthmus and one lobe. The patho- 
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logic changes were markedly variable. In some, the capsule and 

supportive stroma was particularly increased (interstitial thyroiditis); 
in others, the anatomic pattern was retained, but spotty pinkish gray 
areas could be seen in a background moderately rich in colloid. Still 
others showed a formation of pseudolobules, while others contained 
solitary or multiple adenomas in various stages of development or 
retrogression. The recognition of such a wide range of anatomic 
changes in the thyroid gland and their association with varying grades 
of hyperactivity served to narrow the division between the definiteness 
of the structure of the gland in hyperthyroidism, and the many other 
indefinitely understood structural deformities associated with its 
diseases. There developed a recognition *of the possibility of over- 
secretion by focal areas often grossly hidden by major distorting 
pathologic processes in the thyroid. 

Solitary adenoma in man)' of the thyroid glands occurring with 
symptoms of hyperthyroidism led to the conclusion that such nodules 
(solitary or multiple) might be responsible for the excessive or 
atypical production of hormone. Concerning this there developed a 
conflict of views (1) as to whether such nodules are neoplasms, (2) 
as to their ability to secrete and (3) as to their effect on the surrounding 
parenchyma. Glands containing nodules (adenoma ?) often presented 
changes varying from simple unmodified colloid-filled acini to dis- 
seminated or diffuse parenchymatous hyperplasias. Accordingly, there 
has not been advanced any conclusive proof that such nodules are 
responsible for the toxic symptoms. 

The therapeutic influence of iodine on the thyroid gland has 
been limited to such changes as it may produce in the 
so-called primary hyperthyroidism. Following its use, the thyroid 
retains its symmetry, it enlarges somewhat because of the accumulation 
of colloid, the vascularity is diminished, the hyperplastic areas have a 
spotty distribution and the colloid become visible. Microscopically, 
the changes are similar to those that were described previous to the 
use of iodine as belonging to hyperthyroidism in which disseminated 
foci of hypertrophy and hyperplasia were found. It has been pointed 
out that the changes induced by iodine are probably similar to the 
natural regressive processes of variable activities of thyroid gland in 
health and in disease. In instances in which patients were erroneously 
treated on the basis of having nodule-free glands, when one or more 
nodules really existed, no noteworthy changes were observed within the 
nodules. But in such cases the characteristic changes induced by iodine 
were observed in the surrounding affected parenchyma. 

A resume of the many views as to the pathologic anatomic modifi- 
cations of the thyroid gland associated with modified activity or hyper- 
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secretion tends to lead to the conclusion that, in addition to the classic 
changes of primary, fulminating exophthalmic goiter, there are -many 
other grades. It is further apparent that such changes as may be directly 
concerned with an excessive or imperfect fabrication of hormone may 
lie hidden or be incompletely evident because of previously formed 
minor or gross distortions of structure that are contributory to, but not 
responsible for, the malfunctioning of the thyroid. 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths.— 
Henry S. K. Willis has been put in charge of the Dows Tuberculosis Research 
Laboratory at the Johns Hopkins Medical School, succeeding Allen K. Krause, 
now director of research at the Desert Sanatorium, Tucson, Ariz. 

Raymond H. Goodale, formerly professor of pathology in Beirut, lias been 
appointed pathologist to the City Hospital, Worcester, Mass., in the place of 
Ernst L. Hunt, who has resigned. 

Claus W. Jungelblut has resigned as associate professor in bacteriology and 
experimental pathology at Stanford University to accept a position in the depart- 
ment of bacteriology in the school of medicine of Columbia University, New York. 

Alfred Plaut, formerly pathologist at the Woman’s Hospital, New York, has 
accepted the directorship of the laboratory of Beth Israel Hospital, New York. 

The death has been announced of Ernest E. Glynn, formerly professor of 
pathology in the University of Liverpool. 

Florence Rena Sabin, member of the Rockefeller Institute for Medical Research, 
has been given the 1928 Achievement Award ($5,000) of the Pictorial Review. 

International Congress on Veterinary Medicine. — The Eleventh Interna- 
tional Congress on Veterinary Medicine will be held in London, England, Aug. 4 to 
9, 1930. The general secretary is I 7 . Bullock, LL.D., F.C.I.S., 10 Red Lion Square, 
London, W. C. 1. 

State Cancer Hospital. — Money has been appropriated for the construction 
of a state hospital in Atlanta, Ga., for the study and treatment of cancer. 

Laboratory Infection with Coccidioidal Granuloma. — It is reported that 
Harold DeLos Chope, assistant in public health and preventive medicine in the 
school of medicine of Stanford University, San Francisco, has contracted 
coccidioidal granuloma while working with the fungus of the disease, Coccidiodcs 
immitis. 

Cancer Research. — Special gifts for cancer research have been made to the 
Johns Hopkins Hospital providing for work on the cultivation in vitro of the 
cancer cell, on a differential stain for the cancer cell, and for research on cancer 
in the laboratory of surgical pathology. 

Anthropoid Station. — Yale University has received $500,000 from the Rocke- 
feller Foundation for the establishment and maintenance for ten years of a station 
in Florida for the breeding and study of the anthropoid apes. This station will be 
part of an expanded program in comparative psychobiology, and it will be under 
the direction of Robert M. Yerkes, professor of psychology at Yale. Pathology is 
represented on the advisory board by Theobald Smith and H. Gideon Wells. 

Fellowships in Pathology. — The Charity Hospital, New Orleans, offers two 
fellowships in pathology, extending over two years from July 1, 1930. The stipend, 
in addition to full maintenance, is $900 for the first year and $1,800 for the second 
year. These fellowships are open to senior students in accredited medical schools, 
and applications should be addressed to Dr. Rigney D'Aunoy, Director of the 
Pathological Department, Charity Hospital, New Orleans. 

The Chicago Medicolegal Society. — This newly organized society now has 
about twenty-five members. The president is Paul G. J. Schmitt and the secretary 
is Eustace L. Benjamin. 

American Society of Clinical Pathologists. — The ninth annual meeting of 
this society will be held in Detroit on June 20, 21 and 23, 1930. 
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Experimental Pathology and Pathologic Physiology 

Transmission of Intracranial Pressure in Hydrocephalus in Infancy. 

Kenneth D. Blackfan, Bronson CrOtiiers and Robert N. Ganz, Am. 

J. Dis. Child. 37:893, 1929. 

In infants, the contents of the craniovertebral cavity do not transmit pressure 
according to the laws governing the pressure relations when fluids completely ml 
rigid containers. 

1. In hydrocephalus, the propagation of abruptly applied pressure of short 
duration from ventricle to spinal space may be essentially immediate and without 
decrement- In this case, the probability of widened channels between the two 
cavities is assumed. 

2. Delay in time and decrement in intensity may be noted. This suggests 
patent though narrow channels. Though there is no evidence on this point, it is 
suggested that this delay and decrement may also occur in normal infants. 

3. The propagation of pressure may be completely blocked. This means, of 
course, that at the time of reading, at least, a complete discontinuity of pressure 
exists. 

In general, it is believed that the time element in the propagation of pressure 
is interesting, that it can be graphically recorded and that it is possible that it 
may be inade clinically useful. Certainly, the reliance on isolated measurements 
of spinal fluid pressure, as indicating intracranial pressures, seems likely to lead 
to serious error, and the application of the "closed box” theory to infants seems 
entirely unsound. Authors’ Summary. 

Degeneration of the Cerfbral Cortex in the Course of Pertussis. 

Frank R. Ford, Am. J. Dis. Child. 37:1046, 1929. 

The history of a child, aged 20 months, who developed cerebral diplegia a’fter 
pertussis is briefly presented. This was found to be due to a great loss of cortical 
nerve cells unrelated to vascular disturbances or inflammatory processes. This 
condition was first described by Husler and Spatz and probably represents the 
anatomic basis of many of the nervous complications of pertussis. The lesions are 
different from those which have been found in the nervous system following 
measles and vaccinia. Author’s Summary. 

Congenital Hemolytic Icterus. J. M. Masters, Leon G. Zerfas and 

Howard B. Mettel, Am. J. Dis. Child. 37:1254, 1929. 

Two sisters, aged 5 and 9, with congenital hemolytic icterus were observed for 
fifteen months before splenectomy without clinical or hematologic evidences of a 
crisis. Following splenectomy, the red blood cells, hemoglobin content, blood 
bilirubin and reticulocytes returned to approximately normal levels within a 
comparatively short time. After splenectomy, the diameter of the red blood cells 
increased. In the fragility tests, however, the results were unchanged. Eosinophilia 
was observed in both instances during the postoperative course of the disease. 

Authors’ Summary. 

The Role of the Lymphatics in the Early Stages of the Development 
of Obstructive Jaundice. C. Mayo, 2nd, and C. H. Greene Am T 
Physiol. 89:280, 1929. ’ J ' 

While in dogs it was found that bilirubin and bile acids accumulate rapidlv in 
the blood stream after ligation of the cystic and common ducts, there was an even 
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more rapid accumulation in the lymph. Drainage of the lymph by a fistula of the 
thoracic duct delayed the changes in the blood stream but did not prevent the 
development of jaundice. Ligation of the thoracic duct had less effect than did the 
establishment of the fistula. The lymph channels appeared to be the most active 
agents of bile resorption during the first hours of obstructive jaundice. 

H. E. Eggers. 

Congenital Pyloric Obstruction (An Experimental Study). J. L. 
Brodie, Am. J. Physiol. 89:340, 1929. 

In rats born of mothers fed on a diet with minimal antineuritic vitamin content, 
ten of twenty-three showed congenital pyloric obstruction. In those cases in which 
the obstruction was of lesser degree, or cured by atrophine, polyneuritis later 
developed. The vagus in all cases examined showed myelin degeneration. This 
pyloric obstruction was much commoner in young rats of the second generation 
than in those of the first, and seven eights of the cases ocurred in males. Attention 
is called to the points of similarity to congenital obstruction in man. 

H. E. Eggers. 

Absorption and Excretion of Arsenic, Bismuth and Mercury by the 
Colon. A. J. Bargen, A. E. Osterberg and F. C. Mann, Am. J. Physiol. 
89:640, 1929. 

By the use of an ingenious isolated colonic pocket, the absorption and elimination 
of arsenic, bismuth and mercury by that organ were studied in the dog. It was 
found that arsenic in the form of neoarsphenaniine was readily absorbed from the 
colon; there was no evidence of absorption of this compound or of a product 
similar to acetarsone here. Bismuth in the form of sodium tetra-bismuth-tartrate 
was both absorbed and excreted. Mercury as mercurochrome was not absorbed; 
nor was it excreted when administered as mercurochrome or diacetoxymercuri-4- 
nitro-2-cresol, at least for four hours after its intravenous injection. The colonic 
lesions following the intravenous injection of mercurials the writers believe can be 
best explained by local irritation, since there is definite evidence of the elimination 
of these drugs elsewhere in the gastro-intestinal tract. jj g Eggers 

* 

The Metabolism in Chronic Arthritis. L. T. Swaim, J. A. M. A. 93:259, 
1929. 

It appears that in arthritis the metabolic rate is reduced, especially in the 
early stages. A low rate may be a pre-arthritic sign. 

Inheritable Anhidrosis and Anadontia. Elmer Roberts, J. A. M. A. 
93:277, 1929. 

The pedigree is given of six generations of a family illustrating this abnormality 
which appears to be sex-linked. 


Hyperparathyroidism. Julian D. Boyd, J. E. Milgram and G. Stearns, 
J. A. M. A. 93:684, 1929. 

Clinical hyperparathyroidism may give rise to functional impairment of the 
gastro-intestinal, renal, osseous and muscular systems. It causes excessive elimina- 
tion of calcium salts in the urine, with increase of the serum calcium concentration. 
The bone salts are mobilized, and varied types of bone dystrophy may result; 
while most instances have been representative of osteitis fibrosa generalisata, some 
lesions have been histologically indistinguishable from giant cell tumors. The 
characteristics of the urine may simulate those of renal insufficiency. The clinical 
and laboratory data have led to exploration of the parathyroids in four instances, 
and in each the removal of a parathyroid adenoma has resulted in relief of 
symptoms. Authors’ Summary. 
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The Process or Physiology. August Kkoch, Science 70:200, 1929. 

“I think the time has come when special chairs and laboratories should be 
established for the physiology of disease, morbid physiology or experimental 
medicine. The main point is that the leaders of such laboratories should have no 
regular duties connected with the treatment of patients, hut they must have a 
small number of beds at their disposal for the temporary study of selected case's, 
and they must, of course, be in close and constant contact with the clinical wards. 
They must have facilities for studying disease experimentally on animals. Within 
the "field of blood circulation and innervation of blood vessels with which I am 
personally acquainted, I have had the desirability and even necessity of cooperation 
with the practical medicine brought home to me again and again. I have learned 
also that the theoretical problems regarding kidney function require for their 
solution a close study of clinical cases, and I cannot doubt for a moment that 
great benefit to patients will ultimately result from such a study. Much can be 
done in this direction by means of existing facilities, but I anticipate an acceleration 
of progress from the creation of special chairs as outlined, and I feel sure that 
the resulting contributions to practical medicine would amply and within a short 
space of time repay the communities for the initial outlay on such departments and 
for their maintenance.” 


The Suprarenal Medulla. L. Elant, Arch, internat. dc mcd. exper. 5:69, 1929. 

The histophysiology and microscopic changes of the suprarenal medulla were 
studied in mice, rabbits and dogs. The secretory activity of the gland presents a 
chromaffin reaction which can be changed in intensity by the injection of certain 
drugs. This change is brought about by influencing the gland's content of pro- 
epinephrine, which, in turn, is dependent on a certain equilibrium between assimila- 
tion and excretion of epinephrine. 

A change in the chromaffin reaction is accompanied by certain histologic mani- 
festations as well as changes in the character of the glandular excretion. Following 
the injection of strychnine the following picture is presented : preservation of the 
caliber of the large vessels with dilatation of the capillaries, distention of the 
intercellular and intracordial spaces, formation of vacuoles at the excretory pole, 
distinct bipolarity of the medullary cells, enlargement of the vascular zone, marked 
increase in the size of nuclei, nuclear budding and enlargement of the functioning 
zone. With diminution in the function of the gland there is decrease in cellular and 
nuclear volume, effacement of cellular bipolarity, narrowing of the excretory 
channels and regression of the activity zone. There arc also certain changes in 
intracellular structure. 

The effects of injecting insulin, as well as the influence of certain infections, 
wounds and other pathologic processes, are described and discussed. 

Pearl M. Zeek. 


Influence or Sodium Phosphate and Calcium Salts on the Efficiency 
of Thyroid Substances. I. Abelin, Biochem. Ztschr. 199:72, 1928. 

_ A ductless gland produces more or less of its specific internal secretion Besides 
this central regulation there is also a peripheral regulation which is not' less 
important, since it changes the efficiency and not the amount of the internal secre- 
tion. Of many other factors in this peripheral regulation, the different foodstuffs 
Play an important role. For instance, it is a well known fact that the efficiency of 
thyroxin is changed by feeding meat or fat. 

The influence of inorganic salts, especially of calcium and phosphates was 
studied on rats with hyperthyroidism experimentally produced Til . i • • '/ 
of phosphates increased the efficiency of die thy roki ^substa, res \ 1 w ? tl, " 1 " ,st ? 1011 
f » diminished it A" formation of glycoS, in fc K gf ^ 

after doses of Potass, urn carbonate, in spite of (cedi,,,; thyroid gland. The calcim 
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salts seem to have a specific influence on thyroxin only, and do not change the 
efficiency of epinephrine. 

An antagonism between thyroid function and excess of calcium is demonstrated 
and plays perhaps a role in the etiology of goiter. C ^ 


Studies in Iodine Content of Normal and Pathologic Tiivroid Glands. 

G. Lunde, K. Closs and K. Wuelfert, Biochem. Ztschr. 206:248, 1929. 

Following the method of von Fellenbcrg, the iodine content of many normal 
and diseased thyr.oid glands was determined. Normal Norwegian glands have 
an average weight of 24.66 Gm. and a total iodine content of 9.86 mg. The relative 
iodine content of these normal thyroids is 43 mg. per hundred grams of fresh, 
and 155.29 mg. of dried gland. The iodine content of nodular goiters without 
hyperthyroidism varies greatly, but is usually much higher than it is generally 
believed. In the nodular colloid goiter with hyperthyroidism the iodine content was 
found to be high: from 14.6 to 122.9 mg. per hundred grams of the fresh gland. 

The thyroid gland in exophthalmic goiter is poor in iodine and colloid, but 'it 
retains both after administration of a compound solution of iodine. 

C. A. Hellwig. 


Pathologic Anatomy 


Pulmonary Atelectasis. Henry K. Moiiler, Am. J. M. Sc. 177:507, 1929. 

Pulmonary atelectasis not associated with surgical or traumatic conditions 
occurs more frequently than is generally recognized. Two such cases are reported. 
The most probable etiology is a mechanical obstruction to the bronchi. The 
condition has been produced experimentally by injecting into the bronchi of 
animals material removed from the bronchi of patients suffering from pulmonary 
atelectasis. Pearl M. Zeek. 


The Artificial Production of Punctate Basophilia and Reticulation 
in Erythrocytes. W. E. Cooke, Am. J. M. Sc. 177:537, 1929. 

Punctate basophilia, diffuse polychromasia and reticulation may be produced 
in any erythrocyte by treatment with benzidine in alcohol and hydrogen peroxide. 
The stainable substance thus formed is not nuclear in character, but is probably 
a hemoglobin compound. Its presence may indicate increased permeability or a 
defect in the lipoid envelop of the erythrocyte. There probably is a close rela- 
tionship between punctate basophilia, diffuse polychromasia and reticulation and 

immaturity - Pearl M. Zeek. 


Changes in the Eye in Leukemia. Egbert J. Borgeson and Henry P. 

Wagener, Am. J. M. Sc. 177:663, 1929. 

The most common retinal picture in all types of leukemia is that of engorged 
veins associated with hemorrhagic areas and with exudates of deep nodular or 
superficial cotton-wool type. An irregularly rounded hemorrhagic area with a 
nodular white center occurring without other retinal lesions usually justifies the 
diagnosis of acute leukemia. Anemia is an important factor in the causation of 
retinal lesions in the leukemias. In myelogenous leukemia hemorrhage in the 
retina is more common than in the skin, subcutaneous tissues and mucous mem- 
branes. In lymphatic leukemia the reverse is true. • Pe\rl M Zeek 
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Chronic Bronchiectasis. Edward S. Thorpe, Jr., Am. J. M. Sc. 177. 75 A 
1929. 

The early pathologic changes seen in this condition arc slight interstitial ami 
peribronchial fibrosis at the bases with diaphragmatic pleurisy. The bronchi may 
show slight annular dilatation, infiltration of the mucosa with loss or distortion ot 
glands, and residual secretion of a tenacious, yellowish-green, mucopurulent char- 
acter. Bronchopneumonia, pertussis and measles arc frequent factors in the etiology 
since they carry infection deep into the framework of the lungs. Disease of the 
accessory sinuses helps maintain a state of sepsis. It is of urgent therapeutic value, 
especially in children, to correlate the early pathologic and clinical observations. 

Pearl M. Zekk. 

Bilateral Aneurysms of the Common Iliac Arteries. Henry Joachim 
and Max A. Goldzieher, Am. J. M. Sc. 177:849, 1929. 

A case is presented of a bilateral aneurysm of the common iliac arteries of 
arteriosclerotic origin in which syphilis was definitely excluded. The diagnosis 
was arrived at by palpation of a large pulsating mass in the left lower abdominal 
quadrant, which increased in size during the period of observation. There are only 
two similar cases reported in the literature. Authors' Summary. 


Periarteritis Nodosa. G. A. Bennett and S. A. Levine, Am. J. M. Sc. 177: 
853, 1929. 

A typical case is presented of periarteritis nodosa in a man, aged 22. in whom 

the disease was associated with hypertension and cardiac and renal insufficiency. At 

autopsy, nodosities were found along the medium sized arteries. 

A second case is presented in which the disease was associated with meningitis 

of an aseptic type. At autopsy almost all of the blood vessels of the body showed 

tvpical nodosities. „ , , „ 

Pearl M. Zeek. 


The Size ok tiie Consolidated Lung in Lobar Pneumonia. P. N. Coryi.i.os 
and George L. Birnbaum, Am. J. M. Sc. 178:15,' 1929. 

The size of the affected lobes in lobar pneumonia, contrary to the generally 
accepted opinion, is smaller than that of the healthy lobes. The enlargement of 
the consolidated lung is only apparent and is due to the collapse of the healthy luim 
when the thoracic cavity is opened. In order to appreciate the true sizes of the 
consolidated and healthy lobes it is necessary to clamp the trachea and then to open 
the chest with only the minimum manipulation of the healthy lobes. The decreased 
size of the pneumonic lobe, as shown by roentgen and postmortem studies, points 
to a similar pathogenesis in pneumonia and atelectasis. These points dcfinitelv 
proved for the dog need further confirmation for the human being. 

Authors’ Summary. 


Carcinomatous Abscess of the Lung. 
Rubin, Am. J. M. Sc. 178:20, 1929. 


Maurice Fisiiberg and Eli H. 


Fifteen cases of primary cancer of the luno- are renort(lf i • , ■ , .. . ,, 

and at necropsy excavations were found. It appears that in 1 ° 

the cases of neoplastic disease of the lung- the nonnfac i i* 0ne 1 * llrc 
cavity after the necrotic tissue is eliminated ^ down ' lca ™* « 
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It is emphasized that such patients with excavated carcinoma of the lung often 
present the seemingly typical symptomatology, physical signs and even roentgeno- 
scopic appearance of abscess of the lung. In fact, the simulation of the clinical 
picture of pulmpnary abscess may last for many months. In all instances of 
apparently primary abscess of the lung of recent onset in elderly persons the possi- 
bility of broken-down neoplasm is to be borne in mind. Authors’ Summary 


Braix Tumors in Childhood. Frederic H. Leavitt, Am. J. M. Sc. 178: 

229, 1929. 

Brain tumors occur with relative frequency in infancy and childhood. The 
ratio of juvenile to adult cases in this series is 1 to 14, and the favorite location is 
in the cerebellum, occurring in this situation in more than 60 per cent of the cases. 
The usual types of tumors encountered are the tuberculomas, the congenital tumors 
and those of the glioma group. Statistics of recent date, compared to those of 
twenty years ago, show the lessening frequency of the tuberculous growths. The 
congenital tumors are generally suprasellar lesions and produce symptoms of 
dyspituitarism. The glioma group preponderate in childhood regarding both 
number and malignant state. They are the preadolescent tumor and they con- 
stitute about 75 per cent of the new growths in preadolescent brains, and 40 per 
cent of all brain tumors. In childhood they' usually occur in the midcerebellar 
region, arising from the roof of the fourth ventricle and projecting into the vermis. 
This situation places them in the most critical position to endanger life and to 
produce an early internal hydrocephalus by pressure on the iter. The “fetal-rest” 
theory' of the genesis of neoplastic growths is supported by the identical occurrence 
of cerebellar tumors in monozygotic twins, as reported in this article. 

Author’s Summary. 


Fibrosarcoma of the Thyroid Gland. W. O. Johnson, Ann. Surg. 40:29, 
1929. 

Two cases of fibrosarcoma of the thyroid gland are reported in which the 
malignant process followed eighteen and twenty-seven years after the appearance 
of a nodule in the glandular substance. Richard A. Lifvendahl. 


Primary Hypernephroma of the Liver. T. L. Ramsey, Ann. Surg. 40:41, 
1929. 

A mass 22 by 15 cm. was removed from the under surface of the right hepatic 
lobe. The tumor was composed of a connective tissue capsule which was continuous 
with the liver capsule. The substance had undergone varying degrees of degenera- 
tion, and microscopically the cells were similar to those of the adrenal cortex and 
were arranged in fascicular fashion. The other sites in which adrenal rests are 
found are reviewed, and the various theories as to the origin of these types of 
tumors are given. Richard A. Lifvendahl. 


Cutaneous Neuroma (An Unusual Case). W. W. Duemling, Arch. Dermat. 
& Syph. 19:226, 1929. 

The case of an unusual, rapidly forming tumor of the skin resembling an 
enormous keloid is reported. Histologically, the tumor consisted of bundles of 
medullated nerve fibers. The tumor is classified as a true neuroma of the skin. 

Author’s Summary. 

Dermatomyositis : A Clinicopathologic Study. C. Davison, Arch. 
Dermat. & Syph. 19:255, 1929. 

The clinical progress of a patient with dermatomyositis of two years’ duration 
is reported. There was marked involvement of all the muscles especially of the 
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sternocleidomastoid, with a sore throat leading to tonsillectomy, Wtomd A* 
monary abscess and finally death. Typical and classic lesions tvcrc demonstrated 
by the autopsy, also a coexisting status lymphaticus. Author’s Summary. 

Granuloma Inguinale, Culture of the Donovan Body. M. Gage, Arch. 
Dermat. & Syph. 19:764, 1929. 


Bacillus mucosus is a secondary invader of granuloma inguinale. Some believe 
that it simulates the Donovan bodies. After many unsuccessful attempts, Gage 
isolated in pure culture an organism from a patient with granuloma inguinale. J his 
organism has all the staining qualities and morphologic characteristics displayed 
by the Donovan bodies in smears from patients. Frank M. Cociiems. 


Purpura Annularis Telangiectodes (Majocchi's Disease). Moses 
Sciioltv., Arch. Dermat. &. Syph. 19:769, 1929. 

The author adds another report to the sixty-three previously recorded instances 
of Majocchi’s disease. In this patient gonorrhea is believed to be the etiologic 
factor. The lesions are described and differentiated from angioma serpiginosum, 
Schatnberg’s disease and poikiloderma vasculare atrophicans. An opinion . is 
advanced that angioma serpiginosum is a progressive nevoid, capillary proliferation 
of the skin differentiating it from Majocchi’s disease, Schambcrg’s disease a Ad 
poikiloderma which are inflammatory angiodermatoscs. Author's Summary. 


Ludwig’s Angina. A. P. C. Asiihurst, Arch. Surg. 18:2047, 1929. 

This is an excellent historical review of this clinical entity, and a discussion 
of its pathogenesis and treatment. The author points out that the infection in 
this disease is different from a lymphogenous infection with lymphadenitis in that 
it is a diffuse, indurative inflammation of the submental tissues not affecting, as 
a rule, the parotid, submaxillary and sublingual salivary glands. Eighteen cases 
are presented, in eleven of which the patients gave a definite history indicating that 
dental infection was the primary source. A discussion of the anatomy of this 
region, particularly with reference to the fascial planes, shows how the infiltration 
becomes more or less walled off from invading the glands, but instead infiltrates 
through the soft tissues and muscles. Experimental injections of dye were used to 
demonstrate the route by which this infection may spread, and these showed that 
the dye follows the planes of the fascia and stains some of the muscles. Inter- 
estingly enough, this stain did not diffuse appreciably beyond the midline, cither 
in the neck or in the mouth. The mortality is high, and early incision, drainage 
and treatment are indicated. 


Periosteal Lymphatics. E. Campbell, Arch. Surg. 18:2099, 1929. 

The lymphatics of the periosteum and long bones were studied in embryo pigs 
and in a human infant who had died during delivery. The method of study was 
the injection in the former instances of the lymphatics by way of the thoracic duct 
This was not successful. In the case of the infant, india ink was slowly injected 
into the outer layer of the periosteum under low pressure. The ribs ’especially 
the costochondral junction, were most readily accessible and gave best results 
Cats and kittens, dogs and rabbits, and infants similar to the first one studied were 
used. By this method a lymph plexus was demonstrated in the periosteum and 
perichondrium at the costochondral junction in some of the animals. This plexus 
was largely m the outer layer of the periosteum, but was drained by the larger 

N. Enzkr, 
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•Congenital Atresia of the Bile Ducts. L. Rosenberg and G. E. Judd 
Arch. Surg. 18:2339, 1929. 

A lengthy review is made of the case of an infant aged 3 months, on whom 
congenital atresia of the bile ducts was demonstrated, and in whom the liver 
showed a diffuse biliary cirrhosis. A review of the literature is given and a 
differential diagnosis made. The authors point out particularly that the cirrhosis 
of the liver is present at birth, and is as much a part of the disease as the atresia 
of the extrahepatic ducts. The spleen was enlarged in this case, and the authors 
believe that it was due to hyperplasia of the endothelial svstem. vr t- . 


Metastatic Tumors of the Urinary Bladder Originating from the Car- 
cinomata of the Gastro-Intestinal Tract. Harold B. Hermann, 
J. Urol. 22:257, 1929. 


In ten cases of carcinoma of the gastro-intestinal tract in the male, metastasis 
in the urinary bladder was found but once. In twelve cases of Krukenberg tumors, 
metastasis was found in the bladder six times. The bladder was involved simulta- 
neously with the tubes and the uterus. The ovaries seem to play a determining 
role in directing metastasis formation to the pelvic organs. In the stage when 
the ovarian tumor is accompanied by involvement of the pelvic organs, operative 
treatment is not justified. Bladder symptoms in cases of Krukenberg tumor are 
due to the carcinomatus infiltration of the bladder. Author’s Summary 


Studies in the Dynamics of Histogenesis: XIV. The Remittent Back- 
Pressure Vectors of Muscle Action in Joint Range of Mobilization 
Determine the Mature Pattern of Human Cancellous Bone. Eben 
J. Carey, Radiology 13:127, 1929. 

The architecture of mature cancellous bone at mono-axial, biaxial and triaxial 
joints is determined by the back-pressure vectors of muscle action in joint range 
of mobilization and not by the static load of body weight. 

During development there is a pressure of differential growth that results in 
so-called “vegetative bone formation” in addition to that of muscle action. The 
origin of bone is a stiffening process of confined and richly vascularized mesen- 
chymal cells enclosed by a circumscribed membrane, and involves the accelerated 
proliferation of cells growing centrifugaliy in a relatively small volume against a 
limiting extrinsic centripetal resistance. The interaction of the centrifugal and 
centripetal factors of differential growth creates intra-embryonic environmental 
pressure. This is known as the allelocatalytic effect or the mutual acceleration of 
the growth of cells dividing in a relatively small volume by the catalyst of growth. 
The failure to produce bone by tissue culture in vitro is due to the facts that the 
pressure of structural organization has been eliminated, and that the so-called 
“osteoblast” has been regarded as a self-differentiated cell capable of forming bone 
regardless of environment. Bone produced by differential growth, such as myositis 
ossificans, usually undergoes atrophy, when energy of repair is equalized, if no 
functional pressure is brought to bear on the bone. 

Selective focal atrophy of cancellous bone groups in the adult dog may be 
accomplished experimentally by the local surgical excision of the muscle the back- 
pressure vectors of which resulted in the structural expression of specific groups 
of cancellous trabeculae. 

During the prenatal development of the femur in the fetal cow there is a 
relative shortening of the femur sixfold in relation to the weight of the thigh muscle 
from the 32.5 cm. to the 90 cm. stage, as well as a decrease in femoral volume 
relative to femoral weight. The femoral weight and density increase in direct 
proportion to the weight of the thigh muscle. The femur is apparently hammered 
relatively shorter and more consolidated during the prenatal period by growth 



9S5 


ABSTRACTS FROM CURRENT LITERATURE 

resistances, especially the back-pressure of the developing tonic thigh musculature. 
The mature skeleton is a pressure meter of muscle pull. 

The calcar femorale or femoral spur, in the neck of the human femur, is the 
objective expression of the confluent back-pressure vectors which are the resultants 
of the actions, primarily, of the extensor gluteus maximus and flexor ilcopsoas 
muscles of the hip in sustaining body weight in the erect posture. _ 

The osteoblast is a dependent cell that acquires its morphologic attributes by 
the position it occupies in the developing embryo or zone of repair in the adult : it 
is a reaction cell adequately nourished, and consolidated by the stimulus of com- 
pression of structural organization, during the period of differential growth and 
functional mature maintenance. Ebex J. Carey. 

Insulin Fat Atrophy a Traumatic Atrophic Panniculitis. FI. Avery, 
Brit. M. J. 1:597, 1929. 

Fourteen of the twenty-one recorded cases of atrophy of the subcutane.ous fat 
following the injection of insulin occurred in women. The brand of insulin used 
apparently is no factor in its production but the practice of repeatedly injecting 
into one region without varying the site evidently leads to its appearance. Dimpling 
of the skin first appears and is followed by a depression which enlarges in depth 
and radius and at times involves the muscle. The skin may adhere to the under- 
lying structures, undergoes no gross changes but occasionally has impaired pain, 
thermal and tactile sensations. Microscopically, infiltrations of lymphocytes and 
histiocytes have been noted in the region of the cutaneous blood vessels early in 
the condition arid after three years fibrous strands extend from the corium and 
divide the fat into coarse lobules. Apparently this subcutaneous fat atrophy is 
not due to the presence of pancreatic lipase in the insulin but is a nonspecific 
traumatic panniculitis. Injections of insulin, hypertonic dextrose or saline solutions 
or injections of narcotics by addicts may cause it, and it simulates but is less 

intense than traumatic fat necrosis of the breast. m 

George Rukstinat. 


The Lymphatic Vessels of the Lungs and the Intratiioracic Visceral 
Ganglia. H. Rouviere, Ann. d’anat. Path. 6:113, 1929. 

The results of a thorough investigation of the pulmonary lymphatics and of the 

lymph nodes are given. _ , r 

B. M. Fried. 

Heterogeneous Epithelium in the Ovaries of Children S ^K\or Arch 
f. Gynak. 134:390, 1928. 

Numerous ovaries of children were examined and several small cystic epithelial 
formations consisting of cilated cylindric cells, mucus-producing goblet cells or 
squamous epithelial cells were observed. Only one tvpe of epithelium was usually 
present m the individual cysts. In cysts lined by ciliated cells or goblet cells ova 
were seen. But these cysts are not considered as derivatives of granulosa epithelium 
but as results of specific congenital anlagen which were present in the granulosa 
layer of the ovum. The heterogeneous epithelial cells of the ovary originate from 
corresponding congenital anlagen of Mueller’s epithelium. 


W. C. Hdeper. 


“ " °™“ N Cv8r - A ' LlErB - T - Arch . <■ GynSk. 

Dark brown, granular pigmentations were seen in the basal nnrhW i • i 
cuboidal epithelial cells lining an ovarian cyst the size of a goose egg Larger 
masses of this pigment are found in the adjacent connective tissue Ik W i S 

dermoid^ l0Cat '° n ’ ^ pSeudomucinous cyst is regarded as a part ofa 

W. C. Huefer. 
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Inhalation of Different Kinds of Coal Dust. Harold Borchardt, 
Virchows Arch. f. path. Anat. 271:366, 1929. 

Soot, hard coal and soft coal inhaled by rabbits lead to lesions much similar 
to those in the lungs of man. Soft coal (Braunkohlc) stimulates connective tissue 
formation most. Real pneumonokoniosis was not reproduced. 

Alfred Plaut. 

Histology of Generalized Osteophytosis (Osteoartropathie Hyper- 
trophiante Pneumique). Curtis Crump, Virchows Arch. f. path. Anat. 
271:467, 1929. 

The histology of this disease has never been accurately described. Therefore. 
122 sections were taken from the bones of a woman who died with the fully 
developed picture of Bamberger-Marie’s disease caused by an unusually large 
metastatic carcinoma in the lung. The material included all the bones of the 
right foot, the fibula, a fragment of the tibia and the ulna. A cambium layer of 
the periosteum was found practically everywhere although widely varying in 
thickness. There was no osteophyt without cambium under it; generally the 
cambium extended much wider than the osteophyt. Osteoblastic layers, how- 
ever, were often absent. Numerous lymphocytes and a few eosinophil cells were 
found in the periosteum and sometimes in the adjacent muscle tissue. There 
were many Sharpey’s fibers in the osteophyt. This primary osteophyt consists of 
fibrous bone, the arrangement of which is mainly caused by the blood vessels and 
not at all by mechanical functional causes. It may become lamellous bone later, 
through a process of reconstruction after resorption (Umbau). But in the case 
described there was no real secondary osteophyt. The deeper layers of the 
osteophyt and the upper layers of the compact bone become highly porous. The 
thin trabeculae in this spongy bone are not mere remnants of the original bone 
substance but rather newly formed thin trabeculae, while the bone itself has been 
absorbed. The osteophyt may be separated from the bone by a cleft, which is 
even demonstrable on the x-ray film. The insertions of tendons and muscles are 
all on this outer tube of osteophyt which more or less completely surrounds the 
bone. At the points of insertions the osteophyt has been found to be thicker or 
thinner than in other parts of bone; occasionally it was absent. The cleft later 
on may be filled by bone. Osteophytic layers of different age can be seen on top 
of each other. The extreme porosis transforms the compact bone into something 
similar to a skull bone with thin tabula interna and externa; the thin compacta of 
the tubular bones of the foot was found completely porotic. During these processes 
the fatty marrow partly becomes cellular and vascular. Subcortical zones of red 
marrow are visible on the cut surfaces of the bones. The synovialis contains 
lymphocytes and some eosinophil cells. In the cartilage some fibrinoid degeneration 
is found; layers near the joint become clear and show their fibers. A pannus from 
the periosteum destroys parts of the cartilage, and some destruction is wrought bv 
the bone marrow. Together with the exostoses this gives a picture of arthritis 
deformans. It is doubtful how far this (toxic?) arthritis is part of the disease in 
question. Occasionally new cartilage is formed. Under one nail a thin osteophytic 
layer was found; there was no thickening of the soft parts of the toe tip. It is not 
certain if this was a true drum stick formation. The histologic examination of the 
bones and of the other organs, including the glands with internal secretion, revealed 
nothing about the cause of the disease. Alfred Plaut. 

The Histology of Glands of Internal Secretion in* Chondrodystrophic 
Chick Embryos. Walter Landauer, Virchows Arch. f. path. Anat. 271: 
534, 1929. 

Thymus thyroid parathyroids and epiphysis of chondrodystrophic chick embryos 
are retarded in their development and offer no explanation for the disease. In the 
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anterior lobe of hypophysis the arrangement of follicles is disturbed and the who! 
organ is much smaller. Perhaps the smallness oi the sella turcica is responsi )le 
for that. ' Alfred Plaut. 


Morphology and Function of the Lymphatic Tissue. J. Waetjen, 
Virchows Arch. f. path. Anat. 271 : 556, 1929. 

Discussion of the function of the germinal centers is given. 1 hey arc not the 
only point at which lymphocytes are formed; on the other hand, it is impossible to 
deny that lymphocytes are formed in them. If the germinal centers are the seat 
of normal' destruction of lymphocytes, why then are they so numerous and 
persistent in the tonsils? The formation of germinal centers indicates the presence 
of a cell-damaging agent. The fact that radiation attacks the germinal centers so 
easily is consistent with the conception that it is the seat of cell formation. . In 
the question of function of lymph nodes it is especially difficult to draw conclusions 
from the morphologic pictures. Altayjo Plaut. 


Progressive Multicentric Cystic-Papillary Adenomatosis of Pancreas. 

Rosario Marziani, Virchows Arch. f. path. Anat. 271:625, 1929. 

The author reports the case of a woman, aged 68. The condition was found 
accidentally at autopsy. The pancreas, which was normal in length, was partly 
thickened. On the caput a thin-walled cyst the size of a pigeon’s egg and a few 
smaller cysts were found. The ducts were intact and there was no inflammation 
or malformation. The etiology was unknown. Alfred Plaut. 


Deposits of Lipoids and of Iron in the Suprarenal Glands and Testicles 
of Boys. Carl Blumensaat, Virchows Arch. f. path. Anat. 271:639, 1929. 

This study is based on fifty-one autopsies on boys between 1 and 15 years of 
age. Twelve had died of tuberculosis, eight of diphtheria, six of purulent menin- 
gitis, five of pneumonia and five of tumors. 

The lipoids in the suprarenal glands decrease during disease just as they do in 
adults. The lipoids of the germ cells are increased in meningitis only. In the 
interstitial cells a slight increase. was noted in other infectious diseases also. 

Up to the age of 5 years lipoids are nearly absent in the germ cells ; they 
slowly increase up to the beginning of puberty. Iron deposits in both organs were 

unimportant. . _ 

Alfred Plaut. 


Pathologic Chemistry and Physics 

Pigment Formation. Bruno Block, Am. J. M. Sc. 177:609, 1929. 

A specific reaction for melanin-forming cells is described. The agent within 
the cells which is responsible for this reaction has the characteristics of an oxidizing 
ferment and is probably identical with the natural pigment producing oxydase of 
the cells. The distribution, localization, characteristics and composition of melanin 
are discussed. 

Pearl M. Zeek. 


Calcium and Magnesium Relations in the Animal 
H. Steenbock, J. Biol. Chem. 82:611, 1929. 


W. P. Elmslie and 


The antagonism manifested between the ions of calcium and magnesium does 
not appear to be sufficiently pronounced to suggest that the normal calcium balance 

of a SL^ y K T^2 M Y l0Wi ? r ° rdina J y therapCUtic 
o a magnesium salt. The addition of an excess of magnesium to flip niim 

the rat appears to produce no demonstrable effect on the calcium absorption It 

does not increase the severity of an already present, rachitic condition. The 
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selective absorption capacity of the digestive tract apparently represents an adequate 
protective mechanism for the exclusion of excesses of magnesium. 

Arthur Locke. 


On the Question of the Origin of Urinary Ammonia. S. R. Benedict 
and T. P. Nash, Jr., J. Biol. Chem. 82:673, 1929. 


Argument is presented for the conception that urinary ammonia is produced 
within the kidney from urea. Ammonia is regarded as playing no part in the 
neutralization of acids within the organism, either intracellularly or in the blood 

stream. . Arthur Locke. 


Microbiology and Parasitology 

The Demonstration of Tubercle Bacilli in Small Children with 
Pulmonary Tuberculosis. V. Poulsen, K. A. Jensen and E. Husted, 
Am. J. Dis. Child. 37:900, 1929. 

It is difficult to demonstrate the presence of tubercle bacilli in pulmonary 
tuberculosis in children who are so young that they swallow the expectoration. 
In view of this fact, Poulsen, Jensen and Husted adopted the following method. 
In the morning after the child has fasted for about six hours the stomach is 
washed with from 200 to 300 cc. of sterile water. The wash water is then 
centrifugated. The sediment is homogeneized and stained after Ziehl-Neelsen's 
method and examined. Cultures are made of the sediment on Petroff's medium 
and guinea-pigs are also inoculated. A series of fifteen cases was studied, and 
the microscopic examination showed tubercle bacilli in the majority of cases. In 
those cases in which the microscopic examination was not positive and in which 
there were clinical evidences of tuberculosis, the culture and guinea-pig inoculation 
bore out the diagnosis. Harry E. Landt. 

Summary of Investigations on the Etiology of Tropical Sprue in Porto 
Rico. C. Weiss, F. Landron, O. Costa-Mandry and D. Wilkes-Weiss, 
Ann. Int. Med. 2:1198, 1929. 

In a study of eighty-five cases of tropical sprue, the authors found that Monilia 
psilosis ashjordi was present in the feces of the majority of the patients. This 
fungus could not be recovered from many typical cases, and it was frequently found 
in the feces of persons not suffering from sprue. Inoculation of human volunteers 
with scrapings from the tongues of patients with sprue and with cultures of Monilia 
psilosis has given entirely negative results. Attempts to transmit the disease to 
monkeys by similar inoculations and by feeding the feces of patients with sprue 
have been equally unsuccessful. Skin tests on patients with sprue and controls 
with exotoxins and endotoxins of Monilia psilosis fail to show an immunologic 
relationship. The blood of patients with sprue exhibits no monilicidal activity. 

The rarity of achlorhydria in sprue is an important point in differentiating 
the disease from pernicious anemia. Walter M. Simpson. 

Tularemia Resembling Sporotrichosis. B. Shelmire, Arch. Dermat. & 
Syph. 19:918, 1929. 

A patient with tularemia had a cutaneous eruption closely simulating sporo- 
trichosis which could not be excluded on clinical grounds alone. A diagnosis of 
tularemia was made because of the positive agglutination tests of the patient’s 
blood serum for tularemia, repeated negative cultures for the sporothrix, and the 
failure of the eruption to respond to potassium iodide by mouth. A clinical 
feature not in accord with the diagnosis was the subsequent necrosis of the 
axillary and epitrochlear lymph glands. Author’s Summary. 
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Melitensis and Abortus Infections in the United States. Chari.es W. 

Wainwright, Bull. Johns Hopkins Hosp. 45:133, 1929. 

In America, melitensis infection is confined to the goat raising areas, while 
abortus infection is general and widespread. The disease presumably abortus 
infection is much more prevalent than the literature would lead one to suspect. 
Both infections occur in persons of all age periods, but the occurrence of positive 
agglutinations in infants suggests the possibility that the disease is more common 
at this age than is supposed. The majority of cases of both types of infection 
occur in males. Occupation played an important part in the recorded cases of 
melitensis infection. The incidence of contact infection from handling goats was 
so high that the disease assumed, in this small series, the proportions of an occupa- 
tional disease. The high incidence of laboratory infection with the abortus variety 
entitles this organism, as well as the melitensis variety, to respect on the part of 
investigators. Fever w'as by far the most constant symptom of onset. The severity 
of the symptoms of onset w f as certainly greater in the cases of melitensis infection. 
The striking difference in the occurrence of pain in the back of the neck is worthy 
of note. The results of physical examination were strikingly negative in both 
series, and little difference could be seen in the objective observations. Constipa- 
tion was outstanding in the melitensis group, and there was frequently an asso- 
ciated tympanites. Joint pains and swellings of the joints were much more 
prominent in the cases of melitensis infection, as was the occurrence of orchitis. 
The occurrence of the abortus variety in an ovarian cyst six years after initial 
symptoms demonstrates the possibility of latent foci. Records of absence of relapse 
were found only for the abortus group. Normal or reduced white cell counts 
predominated in the series. There was a relative mononucleosis in a large per- 
centage of the cases, but no striking variation could be found in the response in 
either group. The existence of a proagglutinoid zone makes it imperative that all 
dilutions be made when the agglutination reaction is sought for, else the possibility 
of having missed the reaction in low' dilution will always be present. There is a 
possibility of the infection existing in the absence of the agglutination reaction 
in the serum. The organism may be recovered from the blood and urine without 
agglutinins being demonstrable in the scrum. The temperature curve is much 
more typical in the melitensis infection, although varied temperature curves occur. 
The comparison of the two infections show's the melitensis infection to be generally 
more in accord with that described as malta or undulant fever, and this infection 

‘ is usually more severe than the abortus infection. * . „ 

Authors Summary. 


Hemolytic Streptococcus Gangrene. 
92:2009, 1929. 


Frank L. Meleney, J. A. M. A. 


The disease is a clinical entity that should be readily recognized. The most 
important clinical characteristics are the rapidity of development; the profound 
prostration of the patient, and the pathognomonic sign, w’hich is a dusky hue of 
the skin with or without blisters or bullae and usually appearing on the third 
fourth or fifth day. It reminds one of erysipelas, but one recognizes at once that 
i is not erysipelas. Certain clinical and pathologic characteristics distinguish it 
from the latter disease. The margin is not raised and usually is not clearly defined 
Dark blisters and bullae and dusky skin appear early. The condition differs from 
ordinary streptococcus cellulitis by the greater rapidity of development by the 
rarity of lymphangitis and lymphadenitis and by the early appearance of dm W 

I V 1 ’ arp '"'"distinction , 0 other Jrepteoc™ iS 
incisions should he made as soon as the condition is diagnosed; for the process will' 
promptly subside if the incisions are adequate and the skin JlGr-L 
will be present. Prompt operation makes all , he d£ent ,eh * ‘‘“'•'’l 

resolution oS the process, oil the one hand, and great destruction tit tk .P n ' d 
metastasis and death, on the other. C 10n tlssvie > if not 

Author’s Summary. 
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The Filtrable Elements of the Tubercle Bacillus. A. Calmette, J. 
Valtis and A. Saenz, J. A. M. A. 92:2086, 1929. 

The authors insist on the existence of filtrable elements derived from the tubercle 
bacillus. They believe that these elements are invisible. 


Living Meningococci in Spinal Fluid Twenty-Six Hours After 
Embalmment. Huntington Williams, R. Van Woert and V. W. Berg- 
strom, J. A. M. A. 93:4 37, 1929. 


Live meningococci were isolated from the spinal fluid taken post mortem from 
an 8 year old child. 


The child had died on the fourth day of illness. The body had been embalmed 
(by the cavity method) for twenty-six hours when the spinal puncture was made. 

Thirty hours had elapsed from the time of death until the spinal fluid was 
examined in the laboratory. 

The meningococci did not belong to any particular type, but agglutinated 
polyvalent antimeningococcus immune serum. 


Postmortem spinal puncture has been shown to be of value in differential diag- 
nosis, even after embalmment has been completed. Authors’ Summary 


Acute Ascending Myelitis Due to the Virus of Rabies. Ralph E. 
Knutti, J. A. M. A. 93:754, 1929. 


The case reported is that of an ascending paralysis due to an acute destructive 
rabic myelitis. The diagnosis is based on the presence of Negri bodies in ganglion 
cells of the spinal cord, and on the development of rabies in inoculated rabbits. The 
case reported is believed to be unique in its pathologic anatomy. An attempt 
should be made to establish the ctiologic agent of every case of a similar nature 
not only by bacteriologic studies but, in those terminating fatally, by inoculation of 
rabbits and monkeys with spinal cord to establish the presence of rabic, poliomyelitic 
or other viruses. Author’s Summary. 


Rickettsia-Like Organisms in the Scrotal Sac of Guinea-Pigs with 
European Typhus. Henry Pinkerton, J. Infect. Dis. 44:337, 1929. 

Guinea-pigs, inoculated intraperitoneally with European typhus, occasionally 
show a scrotal reaction similar to that seen in Mexican typhus, but much less 
conspicuous, more transient and rarely demonstrable during life. They almost 
invariably, at the end of the incubation period, show a gelatinous exudate on the 
surface of both visceral and parietal layers of the tunica vaginalis. 

Rickettsia-like organisms similar to those described by Mooser in Mexican 
typhus, and probably identical with them, may be found in smears of this exudate. 
Morphologically and in their staining reactions, these organisms are indistinguish- 
able from those found in smears from the gut of the European typhus louse. These 
organisms have been absent from control preparations, and have not multiplied 
in artificial mediums. In European typhus, an organized exudate, free from 
demonstrable organisms, is frequently found on the surface of the testes on from 
the third to the fifth days of fever. Previous infection with Mexican typhus 
protects a guinea-pig against infection with European typhus, and no organisms 
can be found in smears from the scrotal sac of these guinea-pigs. Guinea-pigs 
after recovering from European typhus are likewise immune to Mexican typhus. 
The reaction in the scrotal sac is regarded, in both strains, as the result of a local 
preliminary multiplication of the virus. In Mexican typhus, .this local reaction is 
much more severe. Otherwise, the two strains show an essential similarity in the 
guinea-pig, both clinically and pathologically. The organism described in each 
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strain is in all probability the cause of the disease with which it is associated, 
and Mexican and European typhus are probably only slightly different strains 
of the same disease. A 


The Viability of tiie Organism of Rocky Mountain S rotted Fever in 
Glycerol. Arthur G. King, J. Infect. Dis. 44:357, 1929. 

The experiments of Spencer and Parker showing the viability of the organism 
of Rocky Mountain spotted fever in glycerol are in part confirmed. This viability 
is exceedingly variable, however, existing in 100 per cent of cases up .to twenty 
days, and in only 14 per cent of cases in the period from forty to sixty days. 
There is no outstanding difference between the effect of 100 per cent glycerol and 
that of 50 per cent glycerol. Complete dehydration does not seem to be essential. 

Brain is distinctly the tissue of choice. There is presented a successful means 
of maintaining the organism of Rocky Mountain spotted fever in the laboratory 
by inoculating guinea-pigs successively at four week intervals with the brain of the 
previous guinea-pig stored in glycerol in the cold room. 

Author’s Summary. 


Activity of Herpetic Virus in Mice. H. B. Andervont, J. Infect. Dis. 44: 

383, 1929. 

It is believed that a sufficient number of experiments have been performed to 
justify the conclusion that, with the technic described, mice react to intracranial 
inoculation of strong herpetic virus with typical encephalitic symptoms. The 
possibility^ that other etiologic agents as described by Lauda and Hamm and 
Cowdry and Nicholson were responsible for the observed symptoms was eliminated 
by rabbit tests for the herpetic virus. Studies on the response to other routes of 
infection have not been completed because it was deemed advisable to do such tests 
when comparing the susceptibility of mice to a weaker strain of virus. These 
experiments are now in progress. Forty mouse-brain passages of the JB virus 
over a period. of ten months failed to modify its pathogenicity for the rabbit when 
tested in the brain, cornea or skin. A series of six intracutaneous inoculations in 
mice gave rise to a fatal encephalitis and had no apparent attenuating influence on 
the neurotrophic properties of the strain as determined by the rabbit brain and 
cornea. These results when compared with those of Flcxner, who worked with 
the same virus, imply that the mouse is more susceptible than the guinea-pig. 

The observation that young (14 day old) mice are more sensitive to intracuta- 
neous inoculation of the virus might be offered as a reason for the varying results 
of other investigators, as noted in the beginning of this paper. This observation 
is also in harmony with results obtained m ascertaining the susceptibility’ of young 
and full-grown chickens to the vaccine virus. The work also suggests the feasibility 
of utilizing mice as a means of propagating herpetic virus for experimental pur- 
poses. It does not, however, as yet justify the employment of the mouse as a 
regular test animal, since with. weaker strains the results might be less consistent. 

Author’s Summary. 


Alcaligenes Organism from Blood of Three Patients with Gangrenous 
Appendicitis. Emil Weiss, J. Infect. Dis. 44:394, 1929. 

An organism apparently belonging to the genus Alcaligenes was isolated in 
three instances from blood of patients with gangrenous appendicitis. The name 
Alcaligenes appendicalis is suggested for it. e 

Author’s Summary. 


O. B. Williams, J. Infect. D: 


The Heat Resistance of Bacterial Spores 
44:421, 1929. 

Evidence gleaned from the literature and arrmrmlpwi a , • 
tins work supports the idea that the cause of death m cells SpoiedTa hi, 
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temperature is the coagulation of bacterial protein. Conditions which render 
protein more difficult to coagulate consequently result in an increased resistance to 
heat. The water and the ash content of the cell appear to be especially important 
in this connection. However, cultivation under certain nutritive conditions which 
do not appear to be intimately related to either the water or the ash of the cell 
has invariably resulted in the production of resistant spores. 

Author’s Summary. 

Virulence of B. Paratyphosus B in White Mice. R. D. Friedlander and 
K. F. Meyer, J. Infect. Dis. 44:466, 1929. 

It was found impossible to raise the virulence of a strain B. acrtryckc for white 
mice after prolonged passage in the device described -by Weiner, either by three 
or six hour intervals in plain hormone broth or by six hour subcultures in broth 
containing antiserum for the “rough” type of B. acrtryckc. The fact that the 
virulence could not be raised for white mice is explained by the supposition that 
the strain of B. acrtryckc was already in a state of maximum virulence for these 
animals. Finally, the term virulence must be indelibly associated with host- 
environment, susceptibility and immunity as well as with the invasive powers of 
any particular organism. Authors’ Summary. 

Virulence of B. Paratyphosus B in Guinea-Pigs. R. D. Friedlander 
and L. D. Hertert, J. Infect. Dis. 44:481, 1929. 

It was impracticable to increase the virulence of a strain of B. acrtryckc for 
guinea-pigs after passage in plain hormone broth at six hour intervals or in rough 
antiserum broth at six or twenty-four hour intervals. 

The inability to raise the virulence of B. acrtryckc for guinea-pigs is explained 
by the fact that these animals offer an unfavorable environment for the growth 
of this organism as evidenced by the absence of antibody response. 

Authors’ Summary. 

Sedimentation Rate of Red Blood Corpuscles in Acute and Chronic 
Infections. Margaret E. Wylie, J. Infect. Dis. 45:6, 1929. 

The method of Zeckwer and Goodell is easily carried out and gives sufficiently 
accurate results for clinical purposes. The average rate of sedimentation in all the 
infections studied was definitely below the normal average. The speed of sedi- 
mentation of the red cells varied with different infections but it was not possible 
to make a specific diagnosis by this method. 

The phenomenon is not influenced by the age of the patient, nor by the height 
of the fever per se. It is probable that the rate of sedimentation is determined by 
the amount of tissue destruction. It is certainly not dependent, in cases of tuber- 
culous infection at least, on the resistance of the patient. The sedimentation rate 
varies with the general clinical condition, a decrease in the speed of sedimentation 
indicating improvement. Author’s Summary. 

The Cytology and Microchemistry of Mycobacterium Tuberculosis. 
Georges Knaysi, J. Infect. Dis. 45:13, 1929. 

The young cell of Mycobacterium tuberculosis consists of a membrane presenting 
thickened areas and granular appendages on its internal surface, which surrounds 
a very dense, deeply staining cytoplasm permeated by a vacuolar system and 
inclosing dense, round or oval hyperchromatic granules. The membrane and the 
granules seem to be made up of similar substances staining metachromatically with 
dilute old methylene blue solutions (methylthionine chloride, U. S. P.) and taking 
up iodine and the fat dyes to a great extent. This substance is not removed by 
boiling in water for one hour, nor by 5 per cent sodium hydroxide, 5 per cent 
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sulphuric acid, glacial acetic acid or chloroform at the end of the week In old 
cells, the membrane increases in thickness and undergoes, together with the 

granules, gradual degeneration. f 

The cell divides by drawing back of the protoplasm and the formation of tw 
closing membranes, without constriction of the mother cell at the zone of division. 
The granules may divide but they do not seem to be associated constantly with cell 


division. . , 

The present investigations do not substantiate the assumption of a wax or iat 
sheath around the cell of the tubercle bacillus or of wax or fat granules inside of 


the cell. 


Author’s Summary. 


Comparative Study of Bacillus Sordeleii (Hale and Scott) and 
Clostridium Oedematoides (Meleney, Humphreys and Carp). Ivan 
C. Hall, Marion Reinhardt Rymer and Erwin Jungherr, J. Infect. Dis. 
45:42, 1929. 

Bacillus sordcl/ii and Clostridium oedematoides arc identical species in all 
essential morphologic and cultural properties and in their toxin-antitoxin reactions. 

Authors’ Summary. 

The Occurrence of Nontoxic Strains of Cl. Pararotulinum. J. B. 
Gunnison and K. F. Meyer, J. Infect. Dis. 45:79, 1929. 

Nontoxic strains which are morphologically, culturally and serologically 
identical with Clostridium parabotulinum have been isolated repeatedly from con- 
taminated food products. The toxic and atoxic elements present in a sample may 
be considered as variants of the same organism. The three nontoxic strains 
isolated in this laboratory from home canned corn, home canned . Bartlett pears 
and pickled spiced sardines are agglutinated by antiserums of group 5 type B. 
Nontoxic cultures of anerobes resembling Cl. parabotulinum should not be classified 
as Cl. sporogenes until serologic tests have been made. Authors' Summary 


Comparative Study of Nontoxic and Toxic Strains of Cl. Para- 
botulinum. C. T. Townsend, J. Infect. Dis. 45:87, 1929. 

It is not possible to differentiate toxic from nontoxic strains of Cl parabotulinum 
by the usual cultural, biochemical and serologic methods. 

Author’s Summary. 


European Strains of Cl. Botulinum. K. F. Meyer and J. B. Gunnison, 

J. Infect. Dis. 45:96, 1929. 

A comparative study of six purified strains of organisms isolated from several 
food specimens and one sample of soil obtained from Europe has revealed the 
following facts : 

Clostridium parabotulinum type A strains indistinguishable from the American 
strains and the Lister strain 95 have been isolated from botulinogenous food 
products and a soil specimen. A type B strain of CL parabotulinum has been 
obtained from Italian commercially canned shalots. 

A nonovolytic type B strain of Cl. botulinum recovered from a ham in Germany 
resembles morphologically, culturally and biochemically the original Ellezellcs 
strain described by _ Van Ermengem and the various other strains studied by 
Schumacher Ornstem, Bitter Semerau and Noack, Bourmer and Doetsch and 
others. It differs from the Lister strain 94 by its inability to utilize inosite its 
lower peptolytic properties, the production of a relatively weak toxin a d f 
serologic ultraspecificity. The thermal death time of the snores n f “ • 

is less than five minutes at 80 C. P ° f th,S or S amsm 

Authors’ Summary. 
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South African Cultures of Cl. Botulinum and Parabotulinum. K. F. 

Meyer and J. B. Gunnison, J. Infect. Dis. 45:106, 1929. 

A comparative study of eight cultures of anaerobes secured from South Africa 
has established the following facts. A nonovolytic, nonsarcolytic organism which 
elaborates a highly potent neurotoxin was found in two cultures. Pharmaco- 
logically, this poison acts like the botulinum toxin on small laboratory animals 
and monkeys. It is not neutralized by any of the known type A, B and C anti- 
toxins. For this bacillus the designation Clostridium botulinum type D (Theiler 
and Robinson) is proposed. Two cultures although nontoxic contained anaerobic 
bacteria which corresponded morphologically, culturally and biochemically with the 
descriptions given by Theiler and Robinson for their Cl. parabotulinum cqui. One 
culture when received contained a type A toxin. From this culture a moderately 
proteolytic Cl. parabotulinum type A which differs from the American and 
European strains of this species has been isolated. From a second culture an 
anaerobe with similar properties was demonstrated. The significance of these 
observations is discussed. Authors’ Summary. 


Cultural Study of an International Collection of Cl. Botulinum and 
Parabotulinum. J. B. Gunnison and K. F. Meyer, J. Infect. Dis. 45:119, 
1929. 

Cultural, biochemical and serologic studies conducted with the simplest medium 
and by the use of the simplest technic with fifty-three strains concerned in human 
and animal botulism have shown that the action on native protein, the peptolytic 
property, the fermentation reactions, the agglutination and the toxin-antitoxin 
neutralization test are of importance for classification. 

On the basis of cultural and peptolytic behavior the anaerobes are arranged in 
two groups : Clostridium botulinum (nonovolytic, Sorensen figures 1 to 6) and 
Cl. parabotulinum (ovolytic, Sorensen figures 18 to 21). 

The agglutination tests subdivide the four, possibly five, toxicologic types 
(A, B, O, C|3 and D) into at least fifteen subgroups while the fermentation 
reactions place the strains in at least eight groups. 

Strains fundamentally different from those commonly encountered on the North 
American continent have been isolated in Europe, Australia and Africa. 

Authors’ Summary. 

Botulism Due to Home Canned Bartlett Pears. K. F. Meyer and J. B. 
Gunnison, J. Infect. Dis. 45:135, 1929. 

A mother and a daughter tasted and swallowed portions of sliced home 
preserved Bartlett pears which had shown definite signs of spoilage and fermenta- 
tion. Symptoms of botulism developed within from five to six hours and death 
occurred within thirty and forty-two hours respectively after the fatal meal. 

The pears were probably preserved by the open kettle method. They contained 
Cl. parabotulinum type A toxin (guinea-pig MLD, 0.001 cc.). The reaction of the 
syrup was pn 3.86. Aside from the toxicogenic anaerobe, a yeast and a repre- 
sentative of the lactobacillus group were isolated in pure culture. 

Experimental studies have shown that Cl. parabotulinum found in the spoiled 
pears produces spores which survive from two to three hours boiling. They may 
germinate and elaborate the deadly poison in cooked Bartlett pears irrespective 
of the acidity, provided certain bacteria or yeasts are growing concomitantly. 

Heated spores of Cl. parabotulinum failed to germinate in tubes of sterile pear 
juice with the pn adjusted to 6. Although in several instances heated spores 
germinated and multiplied when inoculated into jars or cans of pears, no toxin 
was produced. 

It is probable that certain fruits and acid vegetables owe their immunity from 
botulinum spoilage less to their acidity than to the absence of food substances 
essential to the elaboration of toxin. Authors’ Summary. 
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The Occurrence of Bacillus Sokdellii in Icterohemogi omxuRiA of 
Cattle in Nevada. Ivan C. Hall, J. Infect. Dis. 45.156, 1929. 

Two strains of a previously unidentified pathogenic anaerobe isolated in 1919 
and 1921 by L. R. Vawter of Reno, Nev., from typical cases of lcterohemo- 
globinuria in cattle and against which he prepared an effective antitoxic scrum, 
have been proved to belong to the species 3. sordcUii. This is the third local j. 
in the world in which B. sordcUii has been recognized, previous cultures having 

been isolated in the Argentine and New York. 

The Nevada strains of B. sordclli arc regarded as probably secondary invaders 
in icterohemoglobinuria, the primary cause of which is believed to be Bacillus 

hcinolyticus. ... . , , . 

Bacillus hcinolyticus resembles B. sordcUii in its vegetative morphology and 
gram-staining reaction, its sluggish motility, its fermentation reactions with the 
exception of maltose and its action on gelatin, and differs from B. sordcUii m its 
sparse production of spores by old cultures, its weaker proteolytic action, its failure 
to ferment maltose, its hemolytic action on blood in culture medium, its marked 
tendency to produce congestion in animals and in the specific antigenicity of its 
soluble toxin. * ~ 


A tiTimn'c Qtr\f a tov 


A Method for the Study of Bacteriophage Multiplication in Broth. 

F. M. Burnet, Brit. J. Exper. Path. 10:109, 1929. 

A method is described by which the first stages of multiplication of a single 
phage particle in broth can be followed. The results show that the first increase 
occurs suddenly. In the two cases described there is a sudden appearance of 
about ten and of about forty demonstrable particles where one was present initially. 
The time of first increase after addition of phage may vary widely for different 
types of phages and for different particles in the same filtrate. Phage increase 
in broth is due, in the early stages at least, to the liberation at lysis of particles 
that have multiplied in or on a sensitive bacterium. Author’s Summary 


Inoculation of Typhus Fever by the Nasal and Conjunctival Mucosae. 
Helen Sparrow and Uc.o Lumbroso, Arch. Inst. Pasteur dc Tunis 18:1, 
1929. 


Charles Nicolle established the fact that typhus fever is transmitted by lice 
through the act of feeding. Subsequently it was found that the intestinal content 
of the louse is infectious when applied to the bruised or cut skin. It was more- 
over noted that an accidental contamination of the conjunctiva with virulent material 
caused the disease. 


The experiments reported by the authors were the inoculations of guinea-pigs 
by way of the healthy conjunctiva. The virus used was a laboratory strain trans- 
mitted from animal to animal by inoculation of cerebral tissue from infected 
guinea-pigs. The results obtained are to the effect that it is possible at times to 
infect guinea-pigs by placing the typhus virus on the healthy conjunctiva. Positive 
results are still more often obtained when the conjunctiva is previously prepared 
with bile. In animals infected in this manner, the incubation period is Ion"- and 
the disease is mild and not followed by the development of an immunity. Guinea- 
pigs infected by way of the nasal mucosa invariably contract the disease’.’ Sparrow 
and Lumbroso believe that the difference in the results obtained is caused bv the 
fact that the eye represents a small surface absorbing an insignificant amount of 
material, which is not the case with the mucous membrane of the nose. 


-ts. M. Fried. 

Pathogenic Powers of B. Melitensis and B. Abortus for Mam ' 
“ E ' «» * <*=»?. Arch. Ins,. P«,r 

, years ago the authors concluded from experiments on man and nn i 
that Baall„s abort,,, was differentiated from B. melitensis by iaek 



996 


ARCHIVES OF PATHOLOGY 


power. Also, it was concluded that B. abortus vaccinates man and monkey against 
B. inelitensis. The matter has been reinvestigated because of many reports of 
undulant fever in which there is an association with cows and in which B. inelitensis 
is not suspected. The cultures used in the present work were more recently 
isolated than those used in the old experiments. The results secured on three 
monkeys and three men were similar. B. abortus vaccinates against B. inelitensis 
but does not give true undulant fever. There was, however, some reaction. Fifteen 
days after inoculation two monkeys gave positive blood cultures. The serum 
gave positive agglutinations in dilutions from 1 : 200 to 1 : 500. The three men' 
became allergic as determined by an intradermal test. All gave positive agglutina- 
tions. The immunologic results differed from the 1922 results, at which time 
essentially no immunologic reactions were observed. One monkey inoculated with 
a strain of “human abortus” gave an abortus reaction on a cynomolgus monkey. 
Thus the conclusions are less categorical than those in 1923. Vagaries indicate 
the necessity for further study and suggest the possibility of the adaptations of 
strains to new environment. Laboratory and epidemiologic correlation must be 


insisted on. 


M. S. Marshall. 


Chronic Kala Azar in Tunis. Charles Nicolle and Charles Anderson, 
Arch. Inst. Pasteur de Tunis 18:63, 1929. 

Twelve case reports of kala-azar in Tunis are added to reports of seventy- 
three previously published cases. M . s . Marshall . 


Exanthematous Fever, Its Identity with Infectious Erythema or 
Exanthematous Fever of the Marseilles Region and the “Febbre 
Errutiva” in Italy. E. Conseil, Arch. Inst. Pasteur de Tunis 18:86, 
1929. 

In a general article the author gives the history, clinical study, case reports, 
laboratory researches, etiologic table of observations for from 1902 to 1929 and 
the differential diagnosis. His final paragraph follows: 

“Eruptive fever is clinically and etiologically differentiated. This has been felt 
and described by all authors who have observed cases of eruptive fever. They 
have described without hesitation a new disease, which they have observed under 
different names, in identical fashion. Comparison of patients of several regions 
show to the observer that the eruptive fever, infectious erythema and “febbre 
errutiva,” is a single specific disease for which should be given the first name 
under which it was described, that of “fievre boutonneuse.” 

M. S. Marshall. 


Angina Leptothrica. A. Joseph, Deutsche med. Wchnschr. 55:656, 1929. 


The organism causing a chronic pharyngitis characterized by stippled, firmly 
adherent, yellow deposits in the mucosa without systemic disturbance was . found 


'in two patients to be Leptothrix buccalis. 


Paul J. Breslicii. 


Spirochaeta Pallida in the Tissues of Infected Mice. F. Jahnel and 
R. Prigge, Deutsche med. Wchnschr. 55:694, 1929. 

In seven white mice inoculated intraperitoneally with material from primary 
syphilitic lesions, spirochetes were demonstrated in the lymph nodes of the groin 
and axilla, and in the popliteal lymph node in one mouse. The infection was 
symptomless, but in sections of the tissues, spirochetes were found, especially in 
the kidney but never in the central nervous system. The mice were killed at 
intervals of from sixty-seven to one hundred and seventy-nine days after inoculation. 

Paul J. Breslicii. 
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The Sensitization or Rabbits to Products or the Pneumococcus. C. G. 

Bull and C. M. McKee, Am. J. Hyg. 9:666, 1929. 

Rabbits having recovered from an acute infection with pneumococci arc hyper- 
sensitive to an autolysate of the homologous organism. Jhe hypersensitive sta 
can be demonstrated from forty-eight hours to at least four months after the 
infection, the height occurring shortly after recovery from infection. Immunized 
rabbits are also sensitive to the autolysate, but to a less degree. Rabbits baling 
recovered from infection with pneumococci . and having been made carriers of 
Bacterium Icpiscpticmn developed infections by the latter organism within a few 
hours after pneumococcus autolysate was put into the nostrils, probably because 
of hypersensitive shock of the tissues of the portal of entry. p[.; ARr> Zeek. 

An Enquiry Concerning the Role of Allergy, Immunity and Other 

Factors of Importance in the Pathogenesis of Human Tuberculosis. 

Arnold Rice Rich and Howard A. McCordock, Bull. Johns Hopkins 

FIosp. 44:273. 1929. 

The authors present an analysis of the principal factors concerned in the 
pathogenesis of tuberculosis based on an extensive postmortem experience (200 
autopsies on patients ranging in age from 7 weeks to 73 years) and experimental 
inoculations (1,000 animals) mainly into guinea-pigs and rabbits, carried on during 
the past several years. “Virulence” is regarded as merely the relative ability of 
the particular strain of tubercle bacillus under consideration to grow in normal 
individuals of an animal species that is naturally susceptible to the type from 
which the strain in question is derived. Resistance is not type specific and 
infected animals become only relatively' immune. Issue is taken with Krause’s 
view on allergy that following infection the body requires an altered reactivity or 
“altered attitude” toward the bacillus, and it is believed that this altered reactivity 
is essentially quantitative rather than qualitative. It is not an accurate generaliza- 
tion to say that the reaction to the first contact with the bacillus is always tubercle 
formation, and that exudative inflammation never occurs except in the allergic 
animal. Either the normal or the allergic animal can respond with cither tubercle 
formation or exudative inflammation and the type of reaction will depend greatly 
on the number of bacilli and where they lodge. There is no proof that hyper- 
sensitiveness is responsible or necessary for the delayed spread, or for the more 
prominent death of the bacilli in the infected, resistant body. The mechanical 
effect of the allergic acute inflammation is not the fundamental mechanism which 
holds the bacilli of reinfection locally. Although it is at present widely believed 
that the allergic reaction is an essential mechanism of immunity, there is no proof 
that this reaction is necessary for the more rapid death of bacilli in the immune 
body. The essence of the matter of acquired resistance is that the bacilli cannot 
thrive as well in the previously infected body as in the normal one; although at 
present unable to speak with certainty of the meaning of allergy in relation to 
immunity, the authors believe that the bodily change responsible for tin's acquired 
interference with the life of the bacillus is, in whatever it consists, separate and 
distinct from the forces that arc concerned in the allergic inflammatory — necrotiz- 
ing tendency Any beneficial effect that may follow treatment with tuberculin 
is less referable to perifocal inflammation than to desensitization, and the “stimuli 
tion of fibrosis by perifocal allergic reactions is unnecessary. Encapsulation of i 
tuberculous focus by connective tissue is merely a process of nonspecific repair 
and is not a part of the process of inflammation. The allergic hypersensitive 
reaction is not specifically an attack on living bacilli but follows, in extreme SZ 
the injection of a simple water extract of the powdered bacillus T!,„ ’ 

state m tuberculosis represents an increased capacity on the part of ) a, . ,er S’ c 
to react, not against living bacilli, but to a bacterial antieen that • Vi ^ tlb f ,es 
a result of the disintegration of the bacilli, and the authors believe thS the 
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mechanism leading to the death of the bacilli is in operation before the allergic 
reaction begins. The' inflammation of allergy is protective only in that it helps 
neutralize the injurious effects of the products of bacterial disintegration in the 
hypersensitive body. An animal may be highly anaphylactic to tuberculoprotein 
and yet possess not the slightest degree of acquired immunity, or it may be highly 
immune to the bacillus, after infection, and yet not at all anaphylactic to tuberculo- 
protein. Although tuberculoprotein calls forth the allergic inflammatory reaction 
it never causes the formation of tubercles. The allergic resistant body does not 
change the bacillus of infection so that when introduced into a normal animal it 
produces a lesion different in any way from that which it originally produced. 
Unquestionably, with the proper dose properly placed, either the allergic or the 
nonallergic body can be made to react with either exudative inflammation or 
tubercle formation, but the allergic body has a markedly greater tendency to 
react exudatively than has the nonallergic. Any absolute and dogmatic distinction 
between the types of lesions developing under these two states of reactivity is 
unwarranted. The terms “exudative” and “proliferative” are useful for the 
description of what is seen in any case, but are dangerous if used as catch words, 
or as synonyms for states of resistance. 

Miliary tuberculosis must be regarded as nothing more than the result of a 
septicemia with the tubercle bacillus. So far as is known, there is no inherent 
difference between the normal bodies of children and of adults which might account 
for the observed differences in reaction to the bacillus. The essence of the 
resistance question seems to lie not in the ability of the body to form connective 
tissue about the bacilli but in the inability of the bacilli to propagate freely in 
the particular body in question. In place of Krause’s aphorism that “the patient 
is as resistant as the shell of his tubercle” the authors believe that “the patient 
is as resistant as his acquired ability to hold in check the growth of tubercle 
bacilli.” The lymphatic anatomy of the lung of human beings at different age 
periods is of little importance in determining the distribution or character of 
tuberculous involvement, or the degree to which the regional nodes will be involved. 
The division of tuberculous infection into three stages comparable to syphilis 
(according to Ranke) is artificial, unnecessary and unsupported by fact. To say 
from sections from a case of tuberculosis with certainty just what has happened 
to the individual is completely out of the question, for the decision is always the 
result of: (1) the number of bacilli originallj r deposited at the site, (2) their 
virulence, (3) the length of time they have been at that particular spot, (4) the 
character of the tissue in which the bacilli lodge, (5) the degree of resistance 
(natural, individual and acquired) of the person and (6) the degree of allergy. 
Even massive blood stream infection in the human being docs not produce exten- 
sive areas of tuberculous pneumonia. Areas of fresh caseous pneumonia of any 
extent are not produced in the human being in any other way than by the 
discharge of bacilli or bacillary products directly into alveoli from older foci in 
communication with bronchi, for only in this way can large numbers of bacilli 
reach a large area suddenly. The authors have never failed to find a discharging 
focus of this sort in their autopsy material when large areas of tuberculous 
pneumonia were present. Disseminated small foci of pneumonia can result from 
infection of the lung by way of either the blood stream or the bronchi. The 
pulmonary lesions of adult life in civilized communities are almost invariably 
lesions of reinfection, whether exogenous or endogenous in origin, and they begin 
as a rule, for reasons which are not yet clear, at or near the apex of the lung. 
The various types of lesions and reactions in the lungs of adults and children are 
discussed in the light of the authors’ conceptions, and these" principles are applied 
to the pathogenesis of the diffuse exudative tuberculous meningitis. The factors 
of high allergy plus the presence of abundant circulating bacilli are not sufficient 
in themselves to bring about exudative tuberculous meningitis in rabbits and 
guinea-pigs, but the direct injection of tubercle bacilli into the subarachnoid space 
is successful. A careful search for local caseous lesions in communication with the 
meninges serving as a foci of discharge of bacilli directly into the subarachnoid 
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• thirtv-cieht or forty cases of diffuse tuberculous meningitis ; 

ependym a ^T^no^ to °be rcgarS afan evidence oftloodsU-eam dissemination of 

the tubercle bacillus but depends on the presence of local lesions which discharge 
bacilli into the subarachnoid space. Blood stream infection can occur as a result 
of tuberculous meningitis. What is true of the meninges is equally true of serous 
cavities in general; without question, in each such case a local tuberculous focus 
must have ruptured into the serous cavity — a caseous subpleurat lymph node, a 
focus at the surface of the lung or a cold abscess in association with vertebral 
tuberculosis, discharging bacilli into a pleural cavity; a caseous focus m bone 01 
cartilage discharging into a joint; a tuberculous Fallopian tube or caseous 
mesenteric lymph node discharging into the peritoneal cavity; a tuberculous lymph 
node involving the pericardium, or a direct extension from pleural tuberculosis. 

Iff. T. Corper. 


Studies in Isohemaggi.utination : Theoretic at. Considerations. 

Alexander S. Wiener, Max Lederer and S. Ii. Polayes, J. Immunol. 

16:469, 1929. 

Of all the theories on the heredity of blood groups that have been presented 
up to the present time, Bernstein’s theory is most satisfactory. Apparent excep- 
tions to this theory are due to: faulty technic; failure to test a sufficient number 
of people; errors in computation; failure to study a homogeneous group, and 
selection of a subgroup for study which is not representative of the entire group. 

Authors’ Summary. 


Quantitative Studies on the Action of Compound Hemolysins. Rudolf 
Gahl, J. Immunol. 16:483, 1929. 

A quantitative study of the characteristic curves defined in preceding papers 
led to the conclusion that the complexities of these curves as they are experimentally 
obtained can be removed and the curves so simplified that they assume forms which 
are in harmony with the views proposed by Svante Arrhenius on the reaction 
between hemolytic amboceptor and complement by introducing the assumption into 
the calculation that neither heat inactivated hemolytic amboceptor serum is free 
from complement nor complement serum from natural amboceptor. Geometrical 
methods for introducing suitable corrections were developed for this purpose. The 
application of such methods permits the quantitative estimation of the contamina- 
tions. Heat inactivated hemolytic amboceptor serum may, when undiluted, contain 
complement in quantities not much lower in order of magnitude than the com- 
plement serum. Its effect may nevertheless not be noticeable on the Wassermann 
reaction as long as potent amboceptor serum is used which permits a correspond- 
ingly high dilution. Application of the law of chemical mass action makes the 
construction of theoretical systems of characteristic curves possible. Only the 
exponents of the mass law equations determine the shape of these curves. Such curve 
systems were calculated under various assumptions regarding the chemical com 
bmation between amboceptor and complement and found to present typical nictures 
ciaracteristic of each reaction. It was shown that when the corrections referred 
to are applied to the curves derived from the law of chemical mass action in the 
opposite direction complex curves result which agree with those experimental^ 
obtained within the limits of experimental errors exceot in the rem’™ mentally 
deviation which the theory is not designed to 00^1^2 t r 
strength of amboceptor and complement were pronosed fnnnli c - ex Pressmg 
regarding the relative molar t!" 
assumption oi a stotchtometm chemical reaction between amboceS a^ ° 
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ment explains all observations. The stipulation of an enzymatic nature of one or 
both does not seem justified. Summing up the results of all four papers on this 
subject, we might state that while Manwaring rightfully pointed out that Arrhenius’ 
mathematical representation of the reaction between hemolytic amboceptor, com- 
plement and red blood cells is not in agreement with the experimental facts, we 
find it in ‘agreement with them so far as only the reaction between amboceptor 
and complement is concerned. The constants which Arrhenius used in his equa- 
tions are as all constants obtained by experiment subject to revision by later 
investigators. Author’s Summary. 

The Skin Reaction in the Sensitized Guinea-Pig. Susan Griffith 
Ramsdell, J. Immunol. 16:509, 1929. 

Guinea-pigs actively sensitized and skin tested, using trypan blue as a technical 
aid, gave reactions to the antigen serum in dilutions as high as 1 : 10,000. Passive 
sensitization of the skin of a normal animal could be demonstrated as early as the 
sixth day after treatment of the actively sensitized animal, and was regularly more 
consistent than the test for passive sensitization by shock. Whether the antibody 
responsible for the skin reaction is a separate one from the anaphylactic antibody 
or merely an extension of its manifestation is not clear. 

Author’s Summary. 

Distribution of Antibodies in the Serum and Organs of Rabbits. Jules 
Freund, J. Immunol. 16:515, 1929. 

When rabbit serum containing precipitin is injected into the dermis of a rabbit, 
the site of injection reacts to a subsequent injection of egg white with specific 
inflammation (Arthus phenomenon). The state of sensitiveness is of short dura- 
tion; it cannot be demonstrated from four to eighteen hours after passive sensitiza- 
tion. When rabbit serum containing agglutinins is injected into the skin of a rabbit, 
the agglutinins disappear from the skin within from six to twelve days. For 
the first five days the site of injection contains more agglutinins per gram of 
tissue than the noninjected parts of the dermis. Later the agglutinins are dis- 
tributed in the blood and organs as if they had been injected directly into the 
blood stream. Precipitins and agglutinins differ from atopic reagins in regard 
to their fixation in the skin. Author’s Summary. 

The Schick Test in Palestine, a Country of Low Diphtheria Preva- 
lence. A. Mann and I. J. Kligler, J. Prev. Med. 3:309, 1929. 

Diphtheria and scarlet fever are relatively far less prevalent in Palestine than 
in countries having a temperate climate. From about 3,000 Schick tests it appears 
that the percentage of diphtheria immunes at the ages above 8 in Palestine is the 
same as found by Zingher in New York City, but that the immunization starts 
earlier among the Palestine children than in the New York children. A com- 
parison of the native and foreign born groups on the one hand, and the Ashkenazic 
and Sephardic communities on the other, indicates that the native born, especially 
in the Sephardic community, develop their diphtheria immunity much earlier than 
the foreign born children. It would seem, therefore, that the absence of diphtheria 
in Palestine is only apparent. Since active immunity can probably be acquired 
only as the result of infection, the infection rate in the early age groups must be 
relatively high to produce so large a number of immunes. 

Authors’ Summary. 

Anaphylactic Studies with Extracts of Hydatid Scolices. C. H. 
Kellaway, Brit. J. Exper. Path. 10:115, 1929. 

Experiments are described which attempt to correlate the characteristics of the 
hydatid scolex with those of other helminths, the tapeworm (Meyer) and the 
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fluke (Kellaway). The substances in scolcx which arc insoluble in acetone but 
soluble in absolute alcohol and which act as “partial antigens, causing sensitive- 
ness but being unable to discharge it, may possibly owe their activity in vivo to 
union with some body protein in the guinea-pig producing a foreign complex to 
which antibody can be produced. There is, however, m addition a water-soluble 
substance present in saline extracts of scoliccs which can function as an anaphylac ic 
antigen. Owing to the difficulty of freeing scoliccs from the protein substances 
in hydatid fluid, it is not certain that this substance is not derived from hydatid 
fluid'. Finally, host (sheep) serum protein is present in extracts of scoliccs, and 
extraction with pure dry acetone and with absolute alcohol docs not guarantee its 
absence from the resulting extracts. Author’s Summary. 


The Influence of Parenterally Given Lipoids ox Hemolysin Forma- 
tion in Rabbits. Hans Gross, Centralbl. f. Bakteriol. 109:8, 1928. 

The simultaneous parenteral administration of cholesterol, lecithin and beef 
heart extract had no influence on the formation of hemolysin subsequent to the 
injection of sheep’s red corpuscles. Paul R. Cannon. 


The Relationship Between tiie Phagocytosis of Antigenic Substances 
and Acquired Immunity. S. Fujitsund, Centralbl. f. Bakteriol. 109:93, 
1928. 


The author attempted to correlate the degree of phagocytosis of killed staphylo- 
cocci following the previous injection of heated and unheated centrifugates of a 
cholera vibrio vaccine as well as salt solution alone, with the resulting antibody 
content of the blood. His conclusions are that the antibody content varied directly 
with the previous phagocytic rate in the same animal. p AUIj R Cannon- 


Endocrine Glands and Immunity. A, Seitz, Centralbl. f. Bakteriol. 109:115, 
1928. 

The phagocytosis of anthrax bacilli in vivo was markedly reduced in the serum 
of adrenalectomized rats. Simultaneous castration had no further effect. There 
was also a decrease in the content of bacteriolytic antibodies for the same bacilli. 
Coincident^-, there was a leukopenia of the neutrophils with a lymphocytosis and 
a thrombopenia. The injection of adrenal extract had no influence on the course 

of the infection. ^ ^ _ 

Paul R. Cannon. 


The Significance of the Spleen in Spirochetal Infections. P. Regen- 
danz, Centralbl. f. Bakteriol. 109:321, 1928. 

Regendenz studied the course of infection in opossums artificially infected with 
Spirochacta did cl phy dis, especially as to the influence of splenectomy. Only two 
of nine normal opossums died as a result of the infection, whereas all eight of 
the splenectomized animals died, within a shorter period than the two normal 
ones. In opossums with a latent infection, splenectomy was followed by a rapid 
reproduction of the spirochetes. The author concludes that in this spirochetal 
infection the spleen plays the most important role in the formation of antibodies 
and the establishment of immunity. 

Paul R. Cannon. 


A New Method for the Production of 
Against Anthrax Bacilli. Rahel 
Centralbl. f. Bakteriol. 110:102, 1929. 


a Potent Diagnostic Serum 
Rosenberg and D. Romanow, 


The reliable diagnosis of anthrax demands a serum of hio-h titor ._ . 

The authors obtained this by the immunization of rabbits wfth the S . Pewficily ' 
of anthrax bacilli, prepared by the method of Fudjiwara (Z sr/J 5 l CX *? Ct 


as 
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high as 1 :100,000 were thus obtained. Organ extracts from animals infected 
with anthrax gave precipitation reactions with these serums. The serums also 
retained their strength for long periods, but were of no value therapeutically. 

Paul R. Cannon. 

The Role of the Skin in the Production of Specific Anti-Anthrax 
Serums. G. Kudrjawzew and D. Romanow, Centralbl. f. Bacteriol. 110:164, 
1929. 

The intracutaneous injection of a virulent culture of anthrax bacilli into horses 
over a period of three months led to no formation of specific antibodies that 
could be detected in the blood. The later intravenous and subcutaneous injection 
of anthrax organisms into such animals was followed by a more rapid formation 
of antibodies than in animals not previously injected intracutaneously. 

Paul R. Cannon. 

Tuberculin Allergy and Immunity in Tuberculosis. A. Calmette, Ztschr. 
f. Tuberk. 53:193, 1929. 

The traditional opinion that immunity is impossible without allergy is erroneous. 
It has been shown in various experiments that animals infected with a small 
amount of tubercle bacilli may lose their allergy after a time and still show a 
definite resistance against reinfection, and that animals may harbor tubercle bacilli 
or even healing tuberculous lesions without being allergic. The immunity is 
dependent only on the presence of living tubercle bacilli regardless of the absence 
or presence of allergy. This concept is borne out by the experiments with B. C. G. 
immunization in babies, who frequently do not develop allergy and still are 
undoubtedly protected from reinfection. Following oral immunization, at least 
50 per cent of children develop allergy at some time or other within the first 
year; following subcutaneous immunization, all children develop allergy. 

Max Pinner. 


Tumors 

Leukosarcoma. David H. Flashman and Simon S. Leopold, Am. J. M. Sc. 
177:651, 1929. 

A white man, aged 60, had a swelling in the right groin for a year. Biopsy 
revealed lymphosarcoma. The leukocyte count was normal. He was given treat- 
ments with roentgen ray for about five months, during which the blood was still 
normal. A month later, he developed leukemia, and the count rose to 444,000 cells 
per cubic millimeter with from 90 to 96 per cent small lymphocytes. At autopsy, 
the changes were of a character intermediate between lymphosarcoma and lymphatic 
leukemia, rather than a combination of changes marking two separate entities. 

Pearl Zeek. 

Tumors and Tumor-Like Lesions of the Breast in Association with 
Pregnancy and Lactation. A. R. Kilgore, Arch. Surg. 18:2079, 1929. 

Appended to this article is a discussion by Dr. Bloodgood on the treatment of 
“lactation tumors” and their diagnosis. Dr. Bloodgood strongly favors the use 
of frozen sections. Dr. Kilgore analyzed these tumors in an effort to determine 
their etiology and course. . In a review of the literature, it was found that of 1,521 
lesions of the breast, not including chronic cystic mastitis and acute inflammatory 
mastitis, 6.3 per cent were first observed by the patient in' connection with preg- 
nancy or lactation. Of these lesions, 83 per cent were cancers, galactoceles, tuber- 
culosis or encapsulated adenomas. Twenty-six per cent of the cases of tuberculosis 
of the breast were first discovered during pregnancy or lactation. Possibly, this 
might be attributed to the increased functional activities, causing lighting up of a 
latent focus. More than 90 per cent of the cancers were in women above the age 
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of 30 and nearly 70 per cent of the benign tumors were in women under 30. It 
was found that all varieties of tumor may be observed by the patient at any stage 
in pregnancy or lactation. Of forty-six lactation cancers, eight were well after 
from four and a half to twenty-one years. Of seven cases without involvement ol 
the axillary glands, five were cured, and of 20 cases with involvement of the 
axillary glands, three were cured.' N. Enzer. 


Radio-Sensitive Intra-Oral Tumors. Max Cutler, Arch. Suig. 18.2303, 
1929. 

In the past few years, a group of tumors that occur in the nasopharyngeal and 
tonsillar region has been recognized from two points of view, namely, their 
histologic structure and their reaction to radiation. There arc two main types: 
those in which there is an epithelial and lymphoid structure, conveniently called 
lympho-cpitheliomas ; and epithelial and transitional cell tumors exhibiting the 
anaplasia of epidermoid carcinoma. In the former there are syncytial masses of 
cells like epithelial cells, and the tumor is diffusely infiltrated with lymphocytes. 
In the latter there is a diffuse epithelial structure and absence of lymphocytes. 
Lympho-epitheliomas have been described as occurring in the tonsillar region and 
in the pharynx. Their structure resembles that of endothelioma or reticulum cell 
lymphosarcoma. The dual histologic picture forms the basis of the term “lympho- 
epithelioma.” These tumors are relatively rare, only 6.3 per cent having been 
found in 300 tumors of the tongue, tonsils and nasopharynx in Ewing’s experience. 
The transitional ceil carcinoma is an undifferentiated, neoplastic, large cell tumor 
somewhat resembling large cell lymphosarcoma. Early involvement of the regional 
lymph nodes occurs here. This group comprises about 10 per cent of the epithe- 
liomas of the nasopharynx. The primary lesion of these tumors is small, fre- 
quently insignificant and difficult to discover. The tumors often become manifest 
at first by cervical adenopathy. Visceral metastases are common. The liver and 
retroperitoneal lymph nodes, bones and vertebrae have been the seats of the 
metastases of this tumor. Clinically, patients usually present themselves on account 
of cervical adenopathy, and ulceration and pain and bleeding in the primary tumor 
may not occur until late. This group of tumors is particularly sensitive to 
radiation. Rapid regression and disappearance of both the primary lesion and the 
adenopathy occur in response to relatively weak doses. The tumor recurs rapidly, 
unless the radiation is continued to the point of sterilization. Nine patients who 
had this disease are reported to be well and apparently free of it after three years. 

N. Enzer. 


Skin Prints in Lesions of the Breast. 
Surg. 18:2386, 1929. 


J. O. Bower and J. H. Clark, Arch. 


The authors present several prints of the breast showing the differences in the 
pores and markings of the skin as between persons and as between lesions of the 
breast. It is claimed that this method demonstrates clearly differences in the skin 

b V? er methods - In ™hgnant lesions, there is a 
tendency toward contraction of the pores of the skin if the tumor is more fibrous 

whereas if the tumor is increasing rapidly, there seems to be a marked increase in 
the size of he pores. Thus far, no definite deductions have been made yet 
would seem that this method might uncover characteristic chants ?« J '• , • 

associated with lesions in the breast. C changes m the epidermis 

N. Enzer. 

Tumor Formation Following Freeztnc w,™ ~ 

I. Berenblum, Brit. J. Exper. Path. 10 : 179 , 1929 . E ° N Dioxide Sn °w. 

Repeated mild freezing of the skin of mice with nrhnn a- ■ i 
long period may lead to the development of mahVmm t dl0xide snow °vcr a 
centage of mice respond in this manner ZttfT tUm ° rS - ° nly a sm ^ Pcr- 
tumors is much longer than with the u^e of ^ 
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of mice is subjected to repeated freezing and tarring, warts appear at the periphery 
of the area frozen in about the same period of time as with tar alone. No warts 
appear to develop in the frozen area itself. The warts produced in mice treated 
with carbon dioxide snow and tar do not grow as rapidly, nor become malignant 
as soon, as those produced by tar alone. Author’s Summary. 


R. J. Ludford, Brit. J. Exper. Path. 10 : 


Skin Regeneration and Cancer. 

193, 1929. 

Repeated scarification of an area of the skin of the mouse does not result in 
an aberration of the process of repair nor induce cancer. An area of the skin that 
has been the site of repeated injury and repair is not more susceptible to the car- 
cinogenetic action of tar than the normal skin. Author’s Summary 


Studies on the Behavior of tiie Reticulo-endotheliae System in 
Implanted Tumors. Bruno Borgiii, Tumori 3:289, 1929. 

According to Borghi, a study of the reticulo-endotlielial system by means of 
vital staining of animals inoculated with tumors demonstrates that the animals 
carrying recent tumors show a hypertrophy and hyperplasia of the reticulo- 
endothelial system. This is particularly noticeable when the tumors develop slowly. 
After full development of the tumors, the reticulo-endotlielial system undergoes 
atrophy. The author concludes that besides possessing many other functions the 
reticulo-endotlielial system participates in the defense against new growths. 

W. Ophuls. 


Congenital Adenoma of Lung and Hydrops Universalis. P. Esch, Arch. f. 
Gynak. 133:32, 1928. 


A case of congenital adenoma of the lung in an infant with universal hydrops 
and hydamnion is reported. The tumor is considered as a hamartoma. Five 
reports of similar cases were found iu the literature. A common cause for both 


conditions could not be established. 


W. C. Hueper. 


The Vaginal Papillary Sarcoma of the Child. K. Adler, Arch. f. Gynak. 

133:100, 1928. 

A papillary fibro-epithelial tumor mixed with immature muscle 'cells and 
located in the vagina of a 2 year old girl is described. A review of sixty' pre- 
vious reports of cases and a discussion of the symptomatology' and pathology of 
these tumors are given. They recur after removal, but form metastases only in 
the regional lymph nodes. The prognosis is extremely' bad; only one case in 


which cure occurred is on record. 


W. C. Hueper. 


The Histologic Diagnosis of Early Carcinoma of the Cervix. W. 

Schiller, Arch. f. Gynak. 133:211, 1928. 

Among 135 cervices of uteri removed for reasons other than carcinoma, 
Schiller found 4, or 2.96 per cent, that showed beginning carcinoma. The uteri 
were from women in the climacteric or postclimacteric age. These cancers were 
not detected before operation, in spite of repeated previous clinical examinations. 
Periodical examination of women therefore does not represent a final solution 
of the problem of the early recognition of carcinoma of the uterine cervix. The 
early uterine carcinoma is histologically characterized by a sudden change of the. 
normal stratified squamous epithelium into an aty'pical, polymorphous, anaplastic 
epithelium. It may possess plump, irregular papilli of varydng size, which may' 
perforate into glands. A thickening of the epithelium may be present, but it is 
never marked. The sharp line of demarcation between normal and pathologic 
epithelium is usually oblique, extending more into the basal lay'er than into the 
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superficial zone of the normal epithelium. This carcinomatous coat can be explained 
only as a transformation of normal epithelium of the basalis into malignant ce Is, 
as there is no evidence of any destructive growth of the malignant epithelium, such 
as the presence of detritus and leukocytes. Special pathologic metabolic products 
of the cancer cells spread by way of the intercellular bridges to the adjacent cells, 
effecting a malignant change of these cells. The predominance of tins process m 
the cells of the basal layer is responsible for the oblique shape of the hue of 
demarcation. Disposition toward tumor is only present in embryonic cells or cells 
with embryonic qualities (basal cells). Ulcers in the carcinomatous region arc 
secondary changes and not the primary cause of the cancer. These cancers not 
only grow by transformation of normal cells of the basalis, but also by direct 
proliferation of the malignant cells. Early carcinomas do not show any infiltrative 
growth. The transformation of normal cells into malignant cells is a sudden and 
not a gradual process. Only lesions which invariably become malignant should 
be called precancerous. He includes in this group leukoplakia of the tongue and 
mouth, but states that in only from 60 to 75 per cent of the cases does it become 
malignant. He regards Bowen’s dermatosis as definitely malignant. _ The his- 
tologic evidence of early malignancy consists in the following observations: The 
nuclei of the basal cells are smaller than normal, plump, oval or round and 
located at different levels in the cells. The cells do not form a regular, single 
layer, but are somewhat irregularly placed, some lower, some higher, producing 
the impression of stratification. The line of demarcation against the connective 
tissue is always sharp. The basement membrane is absent in the cancerous region 
and thickened in the parts of the normal epithelium adjacent to the malignant 
portions. The differentiation between basal cells and cells in the spinous cell 
layer is indistinct. There is not any or only an incomplete transitional cell layer. 
Cells in this layer resemble usually the atypical basal cells. They have a small 
amount of cytoplasm and arc closely packed. The cell outlines are indistinct. The 
cells are irregularly arranged, and are irregular in size and shape and stainabilitv 
of cytoplasm and nuclei. The number of nuclei is increased. Mitoses may be 
frequent and atypical. The superficial layers of the cancerous coat do not show 
the degenerative changes present in normal epithelium. In several cases, the coat 
consisted of polygonal, polymorphous, large, spinuous cells that stained deeper than 
the normal epithelium. They represent a more highly differentiated type of cancer 

Cell ‘ W. C. Hueper. 

Explanations of Human Tissues and Tumors. K. Heim Arch f Gvnak 
134:250, 1928. ‘ ' 

Explantations of fetal tissues (spleen, heart, brain, skin, ovary, endometrium) 
were successfully done. Amnion and chorionic villi could be constantly cultured. 
Chorionic villi did not grow after the fourth month of pregnancy. Growth of 
syncytial elements was never observed. Langhans’ cells originate apparently from 
mesoblastic elements. They produced large masses of epithelioid cells in the 
cultures. Explanations of adult tissues were made from peritoneum and endo- 
metrium. Peritoneal elements could be successfully cultured only during an early 
part of pregnancy. Endometrium grew well, but only from the basal parts. The 
significance of this observation for the implantation theory of endometriosis is 
emphasized. Cultures of decidua were only successful up to the fourth month of 
pregnancy. Tissues of chocolate cysts, and carcinomas of corpus Td ccrvK utc r 
and ovary were successfully explained. The degree of differentiation • , 

.ta cdls m the culture is evidently the result ™t only of . 
quality but also of environmental conditions. cellular 

W. C. Hueper. 

Production of the Fi.exner-Jobung Tumor by Fittratfs P tt 

Ztschr. f. Krebsforsch. 27:69, 1928. -trates. R. Erdmann, 

Using a stock of closely inbred rats of inrarmH i • i 
FIcxner-Jobling tumor, Erdmann produced similar tumorslubSTofutirtv 
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inoculated, using for the inoculation cell-free filtrates of the tumor. Nine of these 
animals had been subjected to preliminary injections of India ink. 

H. E. Eggers. 

Immunization Processes in Malignant Tumors. C. Lewin, Ztschr. f. Krebs- 
forsch. 27:138, 1928. 

Lewin regards such immunity as has been obtained against malignant tumors as 
due to the production of nonspecific antibodies formed during the metabolic stimu- 
lation that follows nonspecific protein therapy. This immunity is associated with 
a heightening of the leukocyte content of the blood. pj p Eggers 

Rous Sarcoma of Fowls. E. Fraenkel, Ztschr. f. Krebsforsch. 27:150, 1928. 

From his experiments, Fraenkel concludes that there can be no question that 
the Rous sarcoma may be produced by cell free material. He disagrees with Gye’s 
conclusion that a second excitant is necessary, since the filtrable agent alone in 
sufficient quantity produces tumor. In all respects, this agent conducts itself as 
a ferment; it is associated with the euglobulin portion of the albuminous content 
of the filtrate. To meet all the requirements of the phenomena of the action of 
this agent, it would appear necessary to regard it as a transferable, reproducing 
ferment, similar to the bacteriophages. p g Eggers 

Metastasis of Adenocarcinoma to the Choroid. A. Zamenhof and M. 
Plonskier, Ztschr. f. Krebsforsch. 27:217, 1928. 

The authors report a case of metastasis to the choroid of' the eye of what 
clinically was almost certainly a primary carcinoma of the stomach. In addition, 
there were evident symptoms of cerebral metastasis. p- p p GGERS 


Studies of Cancer-Producing Agents. C. C. Twort and H. R. Ing, Ztschr. 
f. Krebsforsch. 27:308, 1928. 

A study of the cancer-producing action of various oils showed that while sperm 
oil was apparently innocuous, the petroleum oils were dangerous to a certain degree, 
while shale oils compared well with coal tar. Of the petroleum oils, the high- 
boiling fractions showed the greatest toxicity, while the shale oils showed a wider 
range in this respect, the most active fraction being that of low boiling point. The 
exciting agent could be concentrated by means of methyl sulphite or ethyl alcohol, 
while diminution of the action, in part, could be accomplished by treatment with 
sulphuric acid or oxidizing or reducing agents. The most active substance studied 
by them was a synthetic tar prepared from pine. With this, most of the toxic 
material distilled over at from 200 to 300 F., with a pressure of 3 mm., and could 
be extracted with ethyl alcohol. p p Eggers 


Etiology of Uterine Cancer. G. G. Ter-Gabrielian, Ztschr. f. Krebs- 
forsch. 27:362, 1928. 

A study of the cases of uterine cancer appearing at the Butyrki-Ambulatorium 
at Moskow during the last five years (194 cases) led the writer to the following 
conclusions : The cases present no support for the infection or heredity theories of 
tumor inception. The most essential factor is chronic irritation, traumatic, chemical 
or thermal. In the female, the uterus is the most frequently attacked organ; 
frequent factors here are the complications of birth and induced and incomplete 
abortions ; multiple normal deliveries cannot be regarded as a factor. Aside from 
irritant factors, an individual predisposition must be recognized, p p Eggers 
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Effect of tiie Speeen on Tumor Growth. B. 
forsch. 27-.3S0, 1928. 

The writer found that when, in experiments in 
was cultivated in the plasma of splenectomized rats, 
growth. He concludes that in the normal animal 
tumor growth may be of splenic origin. 
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E. Bruda, Ztschr. f. ICrebs- 

vitro, tumor tissue of mouse 
there was an enhancement of 
protective substances against 

TT T7 T? 


Origin of Carcinoma of the Liver and Pancreas in Association with 
Distomatosis. M. G. Ruditzky, Ztschr. f. ICrebsforsch. 27:40 2, 1928. 

There is here reported a case of primary carcinoma of the liver or pancreas, 
in association with a severe infestation with Oplsthorchis jclincus. Die writer 
regards the association as unquestionably one of effect and cause. 

H. E. Eggers. 

Contribution to the Statistics ano Clinical Observations of Pul- 
monary Tumors. E. Schoeniierr, Ztschr. f. Krebsforsch. 27:436, 1928. 

In Chemnitz since the war there has been an undoubted increase of malignant 
tumors, especially of pulmonary cancer. The proportion of this to the total 
incidence of carcinomas is here the highest in Germany, a fact lie ascribes to the 
great use of motorized vehicles, with resultant contamination of the air. 

H. E. Eggers. 

Metastasis of a Uterine Carcinoma into a Renal Hypernephroma. A. 
Walter, Ztschr. f. Krebsforsch. 27:451, 1928. 

In a woman dying of uterine carcinoma with metastases to the liver, there was 
also a renal tumor that grossly and microscopically appeared to be an undoubted 
tumor of the Grawitz type. In this tumor were found islands of carcinomatous 
growth identical with the uterine metastases in the liver. u p Frn-Rs 


The Agent of the Rous Sarcoma. E. Fkaenkel, Ztschr. f. Krebsforsch. 27: 

467, 1928. 

Attempts at the cultivation in vitro of the filtrable agent of the Rous sarcoma 
were unsuccessful, although the agent remained active after seven days’ incubation 
at 37 C. in sterile bouillon. While reducing agents did not affect the activity of 
the filtrate, this was rapidly destroyed by the introduction of oxygen. 

H. E. Eggers. 


Frequency of Carcinoma in Epileptic Persons. Volland, Ztschr. f. 

Krebsforsch. 28:15, 1928. 

In 575 deaths of epileptic patients who were more than 40 years of age, the 
writer found a cancer mortality rate of 3.1 per cent which is about one third of 
the usual incidence in persons of similar age. The lower rate in epileptic -persons 
the writer ascribes to the altered humoral and metabolic variations in that disease 
exerting a restraining influence on the development of cancer „ 

It, E. Eggers. 


Testicular Carcinoma. F. IClink, Ztschr. f. 


Tuberculous Infection of 
Krebsforsch. 28:38, 1928. 

- Ill ' vri £ r re .P° rts a / ase of associated tuberculosis and carcinoma of the testis 
in which all evidence favors the view that the carcinoma 

infected. This evidence is : the absence of cpididymal tuberculosis • the 2 r 
tuberculosis in the noncancerous portion of the testis- the almncf ’ i 1 sence 
of tuberculous necrosis, and the scarcity rftedUiTtadStSe rtStlufcS? 
A similar case has been reported previously by Sakaguchi. S 1 {echon - 

H. E. Eggers. 
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A Method of Isolating Tumors witiiin and without the Organism. A. A. 

Krontowski, Ztschr. f. Krebsforsch. 28:60, 1928. 

The writer describes a method of so isolating tumors within the host as to 
secure the tumor free from contact with adjoining surfaces. This he accomplishes 
by introducing the fragment for inoculation into a kidney or portion of a kidney, 
dissecting this free to its pedicle, and enclosing the whole in a sterile gutta percha 
sac through which the pedicle enters. In this way the tumor grows with a single 
vascular supply, facilitating the study especially of metabolic changes in such 

growths - ’ H. E. Eggers. 

Prostatic Carcinomas — Their Frequency and Their Metastases. 

R. Purckhauer, Ztschr. f. Krebsforsch. 28:68, 1928. 

Metastases to bone were found in 54.5 per cent of the fifty-five cases of 
prostatic carcinoma on which this report is based. In the thirty-nine cases in 
which the prostatic carcinoma was evidenced by marked changes in that organ 
itself, the percentage was considerably higher, 71.8. As regards location of the 
metastases to bone, the vertebrae showed the most frequent involvement; twenty- 
seven cases. 

In the great majority of the cases, the bone involvement was of osteoplastic type. 
Next in frequency of involvement came the femur and the pelvic bones. In these 
cases there was metastasis to internal organs in only twelve cases, and in only one 
case was there metastasis to an organ without metastasis to bone. Attention is 
called to the frequency with which the cancerous alteration of the prostate is so 
minor as to be overlooked, except in microscopic examination, jj £ jr GGERS 


Medicolegal Pathology 

Acute Arsenic Poisoning. Theodore L. Althausen and Lewis Gunther, 
J. A. M. A. 92:2002, 1929. 

Hair is one of the main channels for the elimination of arsenic from the body. 
The delayed appearance of arsenic in the hair, its relatively high arsenic content 
and the length of time during which this poison can be detected there make hair 
one of the most valuable objects for analysis in cases of suspected arsenic poisoning. 
The administration of sodium thiosulphate in the case in which it was given was 
accompanied by an increase in the excretion of arsenic in the air, urine and feces 
and by marked clinical improvement. Authors' Summary. 


Fractured Clavicle, Thrombosis of the Right Subclavian Artery, 
Cerebral Embolism. A. G. Yates and D. Guest, Lancet 2:225, 1928. 

In an epileptic woman, aged 41, the right arm and hand for some months were 
painful and weak, and when first examined the hand was cold and bluish; there 
was no pulse in the arm or hand. As she was about to enter the hospital, cerebral 
embolism occurred, and at the postmortem examination a short clot was found 
in the right axillary artery and one 4 cm. long in the first and second parts of 
the subclavian, beginning 1 cm. distal to its bifurcation. The embolism was in 
the basilar artery and was explained by a part of the clot in the subclavian 
getting into the right vertebral artery. Near the thrombosed vessels in the neck, 
there was an old ununited fracture of the right clavicle. £ £ LeCount 


Death at Birth from Hemorrhage into the Thyroid Gland. Mutel 
and Morin, Ann. de med. leg. 8:157, 1928. 

A woman, aged 28, the mother of two children, with whose birth there was 
no difficulty, found her third child dead about twenty-four hours after birth. This 
child also was born in normal labor and apparently was well when born. Because 
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of anonymous accusations, a postmortem examination was made, and the only 
alteration found anywhere was a hemorrhage into the thyroid gland. J he gianci 
was twice the normal weight, the hemorrhage entirely witlun the capsule, and 
in the other structures of the neck there was no evidence of injurj. 

It is well known that spontaneous hemorrhages into the suprarenal glands may 
cause death in both infants and adults. Ahout seven deaths from hemorrhage 
into the parathyroid glands in infants from 3 to 6 months old have been reported. 
Similar hemorrhages into the hypophysis with corresponding serious consequences 
apparently have not been observed. Goitcrous swelling of the thyroid gland due 
to hyperemia caused by passage through the birth canal is well known, and usually 
yields quickly to hot packs and other local treatment. Hemorrhages such as this 
reported by Mutcl and Morin causing death are extremely rare.. It was difficult 
to find any thyroid tissue microscopically, because of its mechanical displacement 
and destruction by the apoplexy in the gland. 


Thrombophlebitis of the Upper Extremity from Strain". L. Louis-Caen, 
Ann. de med. leg. 8:188, 1929. 

Reports have been made of about thirty cases of edema of the hand and arm 
caused by venous obstruction which, in its turn, has followed some unusual effort, 
such as violent abduction and rotation of the arm occurring in a fall, or repeated 
unusual but less violent strains. The relation of the edema, which does not always 
prevent working, to insurance and compensation is important. 

A good resume of the more recent literature is given with the report of a 
case in a carpenter whose obstructed circulation was not traceable to any unusual 
exertion. If one is to conclude that the venous obstruction is due to violence, the 
edema or other evidence of obstruction should be evident not later than a few days 
after the injury, and the presence or absence of disease causing or contributing 
to the thrombosis should be carefully determined. E R I eCount 


Traumatic Ascites. Witas and Parres, Ann. de med. leg. 8:239, 1928. 

Three days after being dragged by a runaway horse and receiving many blows 
on the abdomen and legs, a man noted that his legs were cyanotic and his abdomen 
swollen. A physician then found fluid in the abdomen and subcutaneous abdominal 
veins dilated to compensate for an obstructed portal circulation. Five tappings 
of the abdomen yielded 60 liters (60,000 cc.) of ascitic fluid ; death occurred 
ninety-six days after the accident. 

At the postmortem examination, no cause for the ascites was found, but in the 
account of this examination, it is not apparent that the inferior vena cava, hepatic 
blood vessels, liver or intrahepatic branches of the portal vein were thoroughly 
examined. _ _ _ „ 

E. R. LeCount. 

Postponed Death from Traumatic Hemorrhage Into the Fourth 
Ventricle. Renoux, Ann. de med. leg. 8:255, 1928. 

A young man was found dead in bed fourteen or fifteen hours after a football 
game, with the bed clothes stained from what must have been projectile vomiting 
A watchman in the hotel heard only profound snoring. The only symptoms the 
young man complained of after the game were slight photophobia and dizziness 
when he stood erect after sitting. The fourth ventricle was found full of blood 
which had extended from a hemorrhage in the occipital lobe near the right lateral 

was Ifet of the" head. a P C ° ntUS10n ’ but no fracture i only injury anywhere 

E. R. LeCount. 


Industrial Diseases from Radioactive Substances M 
med. leg. 8:443, 1928. CLS ’ M. 


de Laet, Ann. de 


After the inclusion of many personal observations with a review nf n 
ture, the following conclusions are stated: Contact with radioactive substances or 
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with their radiations causes, independently of external lesions, leukopenia and 
erythropenia, lowered blood pressure, sterility and sometimes leukemia; the dis- 
turbances of nutrition are not as well known; these effects occur early and when 
once established are tenacious. Although there are some individual variations in 
susceptibility, no one escapes altogether when exposure is at all prolonged or 
repeated. When the leukocytes are reduced to 2,500 or 3,000 and the red cells to 
not less than 2,500,000 or 3,000,000, the prognosis is not necessarily grave. These 
disorders from radioactive substances constitute an occupational disease; in deter- 
mining compensation, the question of sexual potencj r or of sterility is important. 
Prevention and protective measures are discussed rather than the matter of liability ; 
laborers exposed to these dangers should be examined frequently. 

• E. R. LeCount. 


Occupational Diseases Caused p,v Hydrocarbons and Tiieik Principal 
Derivatives. M. Duvoir, Ann. de med. leg. 8:453, 1928. 


About forty pages are devoted to enumerating the many harmful substances 
in this chemical group, some of them natural products, most of them obtained by 
technical processes of isolation or synthesis. And with their description, the author 
cites the occupations in which their harmful action is likely to be encountered; 
he also gives brief accounts of the diseases they cause. Among the latter, poisoning 


from benzene is well presented. 


E. R. LeCount. 


Origin of Thrombosis in Veins. IT. Wildegans, Arch. f. Klin. Chir. 148:592, 
1928. 


More water, residual nitrogen and lactic acid were found in the blood of the 
saphenous veins, especially in association with varicosities, than in the cubital veins 
of eighteen patients, all but two of whom were 40 years old, or older. No 
significant differences were demonstrable in the amounts of calcium, fibrinogen 
or thrombin. It is suggested that instead of emphasis being put on disturbances 
of the circulation, infection or alterations of the walls of blood vessels to explain 
postoperative thrombosis and embolism, attention ought to be directed to the 
modifications in the physical and chemical constitution of the blood. 

In discussing this work of Wildegans, Nieden called attention to the increase 
of postoperative thrombosis and embolism in the earlier decades of life, as well 
as their actual increase. Schonbauer mentioned the slowness of clotting of blood 
in the portal vein, which takes fourteen minutes, as compared with eight minutes 
for the clotting of blood from the lower extremities, and the need of fluids after 
operations. Von Seeman spoke of the excess of globulin and fibrinogen in the 
blood after operations, their origin from wound exudates and damaged tissues and 
the way these substances rob red blood corpuscles and platelets of their electric 
charge; thus promoting agglutination and sedimentation. He referred to the value 
of dextrose and Ringer’s solution in correcting the instability of the plasma caused 
by increase in globulin and fibrinogen and to the relatively greater increase of these 


in the blood of patients with cancer. 


E. R. LeCount. 


Accident, Multiple Myelomas and Insurance. M. Laesecke, Arch. f. Klin. 
Chir. 149:123, 1928. 

Complete paralysis of both arms was present the day after a blow had been 
received on the back of the head and neck by one of several iron plates that a 
man aged 53 was carrying while at work. When he entered the hospital fourteen 
days later, only portions of the fourth cervical vertebra were found by roentgen 
examination. The trauma had aided destruction of a vertebra already diseased 
with one of many myelomas in the bones, either then present or developing 
subsequently. In the decision of the questions of compensation and insurance, 
it was decided that the accident had been a contributory cause. 

E. R. LeCount. 
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Increase of Postoperative Thrombo-Embolism and Its Cause. F. Procii- 
now, Arch. f. Klin. Cliir. 151:99, 1928. 

With a brief summary of the other published statistics of the remarkable 
increase in deaths from pulmonary embolism after operations, ' Prochnow reports 
thirteen deaths that occurred in the surgical clinic of Bakay at Budapest, eleven 
of them during the last five of the years from 1915 to 1927, during which they 
all occurred. The operations numbered IS, 517. He divides cases of pulmonary 
embolism as follows : those in which death was unexpected and without any pre- 
liminary symptoms; those in which chest pain, dyspnea, cough and bloody sputum 
were observed, with death occurring in a few minutes or a few hours, and those 
in which there were similar symptoms followed by recovery or death much later 
from abscesses of the lungs or pyemia. In other respects, this resume is like many 
others resulting from the observation of the increasing frequency of these deaths. 

E. R. LeCount. 

Lacerations of the Abdominal Organs by Blunt Force. B < Neukircii, 
Arch. f. ICIin. Chir. 153:23, 1928. 

The spleen alone was torn in two bodies ; the left kidney and spleen, in one 
body ; the liver, urinary bladder and one kidney, each in one body ; the ascending 
colon dorsally where it lies against the back wall of the abdomen and is not covered 
by peritoneum, in one body ; the descending colon in the pelvis at the junction with 
the rectum, in one body; the transverse horizontal part of the duodenum, in one 
body ; the small bowel, in three bodies, location not stated, but in one of the three 
the tear was attributed to an open hernial pouch ; and finally, tears of the mesentery, 
in two bodies. 

The author emphasizes that the loops of small bowel are able to move away 
and escape damage from blunt force and are usually torn at places such as the 
duodenojejunal junction, where they are fixed to the wall of the abdomen. He 
admits that when distended, the bowel is sometimes torn on being crushed because 
the content is not readily compressed and is unable to move along, the adjacent 
parts of the channel being also filled. Only one of the fourteen persons was a 


woman; death occurred in eight of the cases. 


E. R. LeCount. 


Fractures of the Epiphyses of the Disks of the Bodies of Vertebrae. 

G. Schmor, Arch. f. Klin. Chir. 153:35, 1928. 

In addition to the three centers of ossification, one for the body and one for each 
lateral half, there are a number of secondary centers from which a vertebra 
develops. The latter appear much later than the first, and unlike epiphyses of long 
bones, they are without much influence on the normal growth of the remainder of 
the vertebra. In a former report (Ueber bisher nur wenig beachtete Eigentum- 
lichkeiten ausgewachsener und kindlicher Wirbel, Arch. f. Klin. Chir. 150:420, 
1928), Schmorl stated that epiphyses for the upper and lower disks of the body 
which face the intervertebral cartilages appear at the thirteenth year. He now 
reports the appearance of some of them at the eighth year. He found them in the 
seventh cervical and first thoracic vertebrae in lower disks, in the second thoracic 
in the upper, in the third, fourth, sixth and seventh thoracic in both and in the 
tenth thoracic only in the lower. It will be seen from this that they do not all 

of P t e he hoVv h of S T e tim t\ Th f e , disk r’ which ultimate, y unite with the remainder 
of the body of the vertebra, develop from separate centers, two in front and two 

behind, and their appearance is also discontinuous. The various stages o the r 

&2Z.'* b ™ “ d in ,his 

One was a fracture of the upper border of the hndv of , 

vertebra sustained in the World War when the man was 20 yearn oM and fornd 
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thirteen years later after he had died from tuberculosis. Schmorl found it after 
the skeleton was macerated. The broken segment was ventral, included about one 
third of the entire rim, and was displaced so as to lie lower than the remainder 
of the rim. After fracturing, it had healed displaced. The man consequently had 
this part of the vertebra as an ununited epiphysis in his twentieth year. The 
second case concerned a woman who died at 22 and who four years previously 
was injured. The fractured epiphysis was in the third lumbar vertebra. It is 
difficult to find these separate centers of ossification for the disks by slicing the 
vertebra, but they are easily found by 'roentgen examination, which, although 
useful, is not so necessary in the demonstration of fractures in the prepared bones. 

E. R. LeCount. 

Delayed Death from Cyanide Poisoning. W. Ernst, Deutsche med. 
Wchnschr. 54:1373, 1928. 

There are a few reports of death five, six or even thirty-six hours after poison- 
ing with cyanides, and by some the prognosis is regarded as favorable when death 
fails to take place within one or two hours. This report by Ernst deals with 
death twelve days after the onset of symptoms which, at the time, were regarded 
as from poisoning. After the death, a report from the medicolegal institute was 
returned that the poisoning was from potassium cyanide. The patient was severely 
afflicted with epilepsy and presumably poisoned himself, although the source of 
the poison was not learned. E R 1 eCount 


Icterus from Lead. C. Lewin, Deutsche med. Wchnschr. 54:1450, 192S. 

Poisoning with lead, according to Lewin, may cause a pale skin with slight 
yellow discoloration of the sclera and bilirubin of the blood demonstrable only by 
the indirect reaction of van den Bergh. In this group, only urobilin or urobilinogen 
are in the urine, no bilirubin. With more pronounced icterus, both reactions for 
bilirubinemia are obtained, and the stools may be pale. Still more pronounced are 
the cases of acute yellow atrophy due to lead. Two of this last variety with cases 
of both other forms are reported. p p LeCount 

Deaths from Therapeutic Punctures of the Thorax. T. Faiir, Deutsche 
med. Wchnschr. 54:1550, 1928. 

In attempts to tap the pericardial sac, three deaths occurred because the heart 
was pierced with the needle. In two of these cases, the heart was compressed by 
blood in the sac so that death occurred ; in the third, the sac was so torn that the 
patient, a 6 year old girl, died from the bleeding into the left pleural cavity. In 
one of the first two, the blood stained fluid in the pericardial sac amounted to 
1,000 cc., the bleeding from the wound made by the needle in the heart having been 
added to a huge transudate previously in the sac. 

Three other deaths were accompanied by wounds of lung tissue. One was 
that of a woman who as a result of heart disease had hydrothorax. After death, 
1.5 liters (1,500 cc.) of blood was found in the left pleural cavity from a wound 
of the lung made one-half hour before death, when one liter (1,000 cc.) of fluid was 
withdrawn. The other two deaths in association with wounded lungs are not 
explained as satisfactorily by Fahr, because there was neither hemothorax nor 
any huge hemorrhages into the lungs. The symptoms accompanying one death 
suggest embolism of air into the coronary arteries or into both sets of vessels 
(see Rukstinat, G. J., and LeCount, E. R. : Air in the Coronary Arteries, J. A. 
M. A. 91:1776 [Dec. 8] 1928) ; the symptoms preceding the other are not related. 

E. R. LeCount. 

Sequences of Penetrating Bullet Wounds of the Thorax. M. Ernst, 
Deutsche Ztschr. f. Chir. 206:294, 1927. 

Many interesting observations are reported in an account mainly devoted to the 
amounts of pensions to be given different former soldiers in the World War. The 
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patients came to the surgical clinic of Sauerbruch from all over Germany, and there 
it was decided whether the missiles or fragments of projectiles should be removed. 
In the case of twenty-four who came it was regarded as unwise to attcmp 
operation, and two of these subsequently died. Operation was not undertaken tor 
these two because there was too much tuberculosis present in the lungs. Ui the 
remaining twenty-two, many recovered so as to return to their occupations. 

A few refused operation; one of these died soon after from hemorrhage, in 
another the foreign body pulsated with the pulmonary artery. Eighty were operated 
on, and the foreign bodies removed. From the release of intrathoracic pressure 
after artificial pressure, two died; a third died from pneumonia, and one more front 
sepsis. Of thirty-eight whose operation was thoracotomy, twenty-three returned 
to work; of five others there was no information and the rest were partly healed. 
Ten of the thoracotomies were done for hemoptysis; sixteen for abscess of the 
lung. In many of the patients, symptoms did not appear until many years after 
they had been wounded. The first symptom was frequently hemoptysis following 
some unusual exertion. Abscess or gangrene or hemoptysis was the main symptom, 
but in some of the soldiers, the first symptoms did not develop until ten .years 
after they had been injured. LeCount. 


Relation of Infection to Postoperative Thrombosis and Embolism. 

W. Stoiir and F. Kazda, Deutsche Ztschr. f. Chir. 208:105, 1928. 

With postoperative thrombosis established, subsequent local or generalized 
infection leads more frequently to multiple infarcts from the thrombus than to 
progressive extension of the thrombosis. Only two of thirteen deaths (15.33 per 
cent) were from huge emboli when there was a generalized infection or local 
infection of the wound; the other eleven were deaths from pyemia with multiple 
metastatic abscesses and septic infarcts. On the other hand, with no infection 
demonstrable by routine methods in eight bodies, there were seven deaths (87.5 per 
cent) caused by large emboli obstructing the pulmonary artery. When infection 
develops subsequent to the formation of clots in veins at some distance away from 
the site of operation, infarcts from small emboli are rare, and death results in 
more than half of the patients thus affected from large emboli which block the main 
branch of the pulmonary artery or its chief divisions. With no infection and 
thrombosis developing after operations in veins at some distance, death from 
embolism is frequent. This sort of death from large dislodged clots producing 
pulmonary embolism is as frequent without as with infection after operations. 

Postoperative infection plays little part in causing progressive thrombophlebitis 
and sudden death from pulmonary embolism, and apparently is unconcerned with 
the formation of clots in veins at a distance. This last form of thrombosis is 
probably related to the disturbances of the bowels, and stomach following infection 
of wounds ; also to constitutional peculiarities and the severe changes in metabolism 
which result from major operations. These conclusions resulted from a study of 
the records of 24,032 postmortem examinations, 20,654 with 134 deaths from post- 
operative embolism and twenty-four cases of thrombosis distant from the wound 
and in none of these twenty-four was there embolism of any kind; in a second 
group of 714 postmortem examinations thirteen deaths from embolism and in 
examinations made at a third place, all in Vienna, thirteen deaths from postopera- 
tive embolism m 2,664 necropsies. Stohr was unable to find confirmation in this 
study for the opinion Aschoff expressed at the meeting of the German Naturalists 
in 1911 in Karlsruhe that thrombosis in veins quite removed from the wound is 
especially frequent after operations when infection is present. 

E. R. LeCount. 


Arthritis from Foreign Bodies in the Joints. O F Ehrf 
Deutsche Ztschr. f. Chir. 208:409, 1928. 1 ‘ J1HRI ' 

In reporting removal of a needle from a knee joint . 

tuberculosis, emphasis is E ive„ to the two forms of arthritis from fS E „ 
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when no infection occurs: intermittent hydrops with metallic objects or fragments, 
and a second form with wood (sharp splinters, thorns, etc.) with a marked resem- 
blance to hyperplastic tuberculous synovitis. £ £ LeCount 


Relation of Injury to a Secondary Thyroid Gland Carcinoma of the 
Right Femur. E. Brinkmann, Klin. Wchnschr. 6:1903, 1927. 

Although no primary tumor was demonstrated, it was decided that the injury 
of the right femur had brought about the location there of thyroid tissue which 
produced an adenocarcinoma found by roentgen examination ten weeks after the 
fall, and subsequently verified microscopically. A piece was cut out for micro- 
scopic examination a week after the growth was demonstrated roentgenoscopically, 
and the tissue was again examined after amputation eighty-six days after the 
injury. The patient was a woman 45 years old. The thyroid gland was not 
altered in any way clinically demonstrable, nor any evidence obtained of other 
metastatic growths. Shortly before amputation, the femur broke where the 
growth was located. E . R . LeCount. 


Occupational Actinomycosis. Reckzeh, Klin. Wchnschr. 7:2299, 1928. 

The possibility that actinomycosis can be incurred independently of the occupa- 
tion, threshing of rye, resulted in the refusal of petitions of the widow for com- 
pensation. The actinomycosis was abdominal, and it was claimed that the fungus 
was swallowed with dust from the grain, which got on the food. On the other 
hand, it is of interest that the German regulations for compensation for accidents 
sustained in various occupations prescribe payment of claims for anklyostomiasis 
acquired by laborers employed in digging tunnels. £ £ LeCount 

Epilepsy- Following Benzine Poisoning. G. Stiefler, Wien. med. Wchn- 
schr. 78:938, 1928. 

Rendered unconscious by benzine vapors as he was busy in a tank for benzine, 
13 feet deep, which was being emptied, a man, aged 35, suffered for many hours 
with asphyxia and tonic muscle spasma. He left the hospital after ten days, and 
typical epileptic attacks began three months later. They recurred every four to 
five months. He was not neuropathic and no history of epilepsy previous to the 
poisoning was obtained. It was assumed that changes in the brain from benzine 
had some causal relation to the development of the attacks. £ £ LeCount 


Bismuth Poisoning from Beck-Paste. P. Torrione, Schweiz, med. Wchn- 
schr. 58:895, 1928. 

An empyemic fistula was packed with Beck paste repeatedly, so that altogether 
1,500 Gm. was used. This contained 150 Gm. of bismuth. Healing took place 
in two months. One month later, when stomatitis with superficial ulcers appeared, 
the fistula was reopened and 60 Gm. of a dark fluid was removed. Torrione says 
that bismuth poisoning in this way is frequent, and that measures to prevent it are : 
injecting only a little at a time; not using it in cavities freshly curetted, and 
never allowing it to remain in the cavities for more than five days. Injection 
of the paste should always be done slowly. E R Le Count 


Technical 

Comments on the Impregnation of Neuroglia with Ammoniacal Silver 
Salts. Nathan Chandler Foot, Am. J. Path. 5:223, 1929. 

The technic recommended by Kubie and Davidson, of the Rockefeller Institute, 
for preparing solutions of ammoniacal silver salts for the impregnation of brain 
tissue has been found, on trial, to give results commensurate with its chemically 
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correct basis and far superior to those obtained by using the more roughly prepared 
solutions now in general vogue. It is found that silver diatninohydroxide gives 
excellent results in the impregnation of astrocytes, while silver diaminocarbonate 
concentrates chiefly on the oligodendroglia and microglia. If mixtures of both 
salts are used, as is the case with most of the inaccurate methods now employed, 
the impregnation is of a more general nature, but inferior in its specificity to that 
obtained through the use of pure salts. If the 1 per cent neutral formaldehyde 
in general use for developing sections impregnated with either of these double 
salts be buffered with a little sodium carbonate, a definite improvement in the 
development of the sections follows; the impregnation is more uniform, is freer 
from incrustations and precipitates and shows more precise definition of the 
neuroglia. No one method is recommended, the reader being left to draw his 
own conclusions and choose for himself that technic which will suit his particular 
needs; it is considered that the subject is fully enough set forth to afford him an 
opportunity for devising his own procedure. The excellence of silver diamino- 
hydroxide should, however, be stressed. Author’s Summary. 

Isolation and Cultivation of tiie Meningococcus. Ruth Gosling, J. A. 
M. A. 93:611, 1929. 

Excellent results are reported by Gosling in the use of a dextrose semisolid 
medium for the cultivation of the meningococcus. The medium is prepared by 
adding 1 per cent of dextrose and 0.25 per cent of agar to nutrient veal infusion 
broth, adjusting the reaction to />n of from 7.2 to 7.4, and sterilizing 10 cc. 
amounts in tubes in the Arnold sterilizer one hour on two successive days. A 
large loopful of sediment from spinal fluid that has been centrifugated at high 
speed from five to ten minutes is inoculated into the upper half inch of the 
medium and a deep stab made. Growth appears in from eighteen to ninety-six 
hours, and the meningococcus has remained alive as long as two and one-half 
months. 


Titrimetric Microdetermination of Phosphorus in Serum and Fluids. 

IC. Samson, Klin. Wchnschr. 8:1029, 1929. 

With from 1 to 2 cc. of serum or fluid, the estimations are made by precipitating 
the phosphorus in a protein-free filtrate (trichloracetic acid) as molybdate, dis- 
solving the precipitate after washing it free of acid in N/40 NaOH, and removing 
the ammonia by the addition of formaldehyde. Retitration with N/40 HC1 
determines the amount of N/40 NaOH utilized. The volume (in cubic centimeters) 
of alkali utilized, multipled by 0.0277, equals the milligrams of phosphorus fn the 
sample. The original article should be consulted for further details. Accuracv 
is claimed to within about 1 or 2 per cent. 

Edwin F. Hirscii. 
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THE PHILADELPHIA PATHOLOGICAL SOCIETY 

Regular Alerting, March 14, 1929 
Harold J. Austin, President 

Melanotic Tumor in Lophius Piscatorius (Abstract). Helen Inglebv. 

A' melanotic tumor is described as having occurred under the epithelium of 
Lophius piscatorius. It was a black warty growth which projected above the 
level of the skin. It consisted of large branched cells loaded with masses of 
pigment, which in most cases completely obscured the nuclei. These chromatophores 
were of the same type as those under the normal epithelium, but more irregular. 
The main mass of the tumor lay above the level of the skin, was unencapsulated 
and was sharply demarcated from the subcutaneous tissue. The tumor showed a 
tendency to spread laterally rather than downward; the lateral offshoots were 
more loosely arranged and hence not so clearly demarcated from the surrounding 
tissues. Connective tissue septums seemed to divide the tumor into lobules. Groups 
of small, rounded, compact pigmented cells surrounded by connective tissue sheaths 
were seen, but not explained. Blood spaces were seen in the central part of the 
growth, together with numerous blood vessels. Groups of inflammatory cells 
were situated well below the tumor and separated from it by a broad layer of 
connective tissue. A large nerve trunk was present below the tumor, but the 
Bielchowsky method revealed no nerve fibrils in the tumor itself or entering the 
tumor from the connective tissue below. This may have been due to the condition 
of the material and to the masses of pigment cells obscuring the field. 

This tumor is probabh’ the homologue of the pigmented mole in man, as is 
suggested by its structure and its position beneath the epithelium. The theories 
of origin of pigmented nevi are given in substantiation of this relationship. 

The epithelial origin was first supported by Unna, who traced a progressive 
transformation of prickle cells of the epithelium into nevus cells. This theory 
has been proved by Dawson. 

The chromatophore theory and the mesoblastic theory originated with Ribbert, 
who derived pigmented moles from mesoblastic chromatophore cells. Action, a 
recent exponent of this view, maintained that in colored races the cells of the 
basal layer appear pigmented only because of delicate pigmented processes belong- 
ing to the melanoblasts, which arborize around the columnar cells and bodies 
of which lie in the dermis. This theory is not accepted by the majority of workers, 
who think the pigment granules lie in the protoplasm of the cells of the basal layer 
and sometimes in the adjoining layer, as well as in the cells of Langerhans. The 
epidermal Langerhans cells are true melanoblasts and pass pigment to the other 
cells. Recent work has shown that chromatophores do not originate in the epiblast. 

The neural theory was first suggested by Soldan; he found myelinated nerve 
fibers at the base of the tumor and running into it. He thought nevi were a 
form of neurofibroma. Masson thought nevi were derived from cutaneous nerve 
elements. He said the deeper part of the tumor consisted of a plexus derived 
from nerve fibers which are surrounded by a syncytium with numerous nuclei 
derived from the cells of the sheath of Schwann or from the supporting cells of 
the Wagner-Meissner corpuscles. The superficial portion arises from the cells 
of Langerhans and their homologues, the tactile cells of Merkel-Ranvier. Masson 
thought that the branched Langerhans cells are connected with cutaneous nerve 
endings, and that in the deeper structures nerve elements analogous to the tactile 
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cornuscles of Meissner are found. He accounted for the growth of ncvi on the 
hypothesis that, owing to some malformation, the cutaneous nerve fiber is unable 
lo reach its destination and so forms a plexiform neuroma while the Peripheral 
elements form a glioma. He pictures the early stages of nevus formation in 
which the epithelioid nevus cells arise from the cells of Langerhans m ti 

P The melanotic tumor found in Lophius piscatonus is probably the homologue 
of the pigmented mole in man. The chromatophore cells of cold-blooded animals 
are probably homologues of the Langerhans cells, which arc the pigment producers 
of human epithelium. Proof of this and further study of Langerhans cells and 
chromatophore cells are needed. In fish, a close connection obtains between the 
chromatophore cells and the nervous system. In AmphibiOj no such connection has 
yet been discovered. Masson believed such a connection to exist in warts. The 
origin of nevi and chromatophore tumors, whether from epithelial or from neural 
tissue, is still undecided, but is probably the same for both. 


Chronic Ligneous Thyroiditis (Nonspecific Granuloma of the Thyroid). 
L. A. Markley. 


Chronic ligneous thyroiditis was first described by Riedel in 1896. Since that 
time about forty-five cases have been reported in the literature. 

The clinical features may be summarized as follows: The condition occurs 
chiefly in persons over 40 years of age. The symptoms are those of constriction 
and pressure on the esophagus, trachea and recurrent laryngeal nerves. Dyspnea 
is the most common late symptom. There are no toxic symptoms and no myxedema. 
The goiter may grow slowly or may increase suddenly. The signs are those of 
well marked goiter, symmetrical or unilateral. The regional lymph nodes are not 
enlarged; the overlying skin is not adherent. The most marked feature is the 
extreme hardness. The surface may be smooth or nodular. The basal metabolic 
rate is normal. 

The present case is shown because of: (1) the difficulty in diagnosis; (2) the 
possibility of confusion with lymphoid tumor, carcinoma and Hodgkins’ granuloma, 
and (3) the marked feature of atrophy of the glandular tissue of the thyroid. 

Report of Case. — A white man, aged 65, complained of swelling in the thyroid 
region of the neck and dyspnea. He had hypertension, fibrillation and arterio- 
sclerosis. The symptoms and signs were characteristic of the condition described. 
Total thyroidectomy was done. The Wassermann reaction was negative. 

The weight of the thyroid gland was 350 Gm. The external surface was finely 
lobulated and yellowish white. The gland was uniformly hard. The cut surface 
showed distinct small lobulations; the trabeculae were not visibly emphasized; 
the color was yellowish white, with several small yellowish cystic areas. 

The outstanding microscopic feature was the intense lymphoid infiltration," with 
follicle formation and germinal centers. There were small areas of eosinophilic 
infiltration. Among the lymphoid cells were small areas of intact acini, varying 
greatly in size. These were filled with colloid. The majority of the acini had 
lost the granular appearance; many under low power appeared like giant cells 
because of the desquamation and fusion of the acinar epithelium; others had the 
appearance of proliferating epithelial cells in roughly glandular ’ structure The 
lumina of some of the acini contained desquamated epithelial cells and lymphocytes 
There were thick strands of fibrous tissue, from which extended finer strands' 
enclosing degenerating acini and lymphocytes. ’ 


In conclusion, the features characteristic of Riedel’s struma were noted- 
(1) extreme lymphoid infiltration, with follicle formation; (2) glandular acini 
m all stages of. degeneration, false giant cell formation, diminution in milr ,- 1 
content, cellular infiltration of the lumina of the acini ; (3) increase in ihp n * 
of connective tissue, fibrosis and hyalinization ; final ale sS f L 
small foci of lymphocytes and an occasional acinus format.on, with 
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Thyroid Gland and Growth. Frederick S. Hammett. 

The growth reactions of the body and organs to thyroid deficiency were reviewed 
in the light of the factors contributive to alterations in the level of thyroid 
activity. The possible relation of these to long time, unidirectional shifts in 
environment from the evolutionary point of view was discussed. The paper as 
a whole was published in the Quarterly Reviciv of Biology for September, 1929. 

The Influence of Splenectomy on the Leukopenia Induced by the 
Injection of Certain Foreign Substances. Isolde T. Zeckwer. 

Doan, Zerfas, Warren, and Ames (/. E.vpcr. Med. 47:403, 1928) recently 
reported interesting experiments in which they found that sodium liucleinate 
injected intravenously into rabbits resulted in marked leukopenia in the peripheral 
blood, which lasted for a number of hours and which then was succeeded by 
leukocytosis. They believed that during the peripheral leukopenia, the leukocytes 
collected exclusively in the spleen, as indicated by leukocyte counts made on the 
blood from the viscera, and by their finding that after splenectomy, sodium 
nucleinate resulted in no period of leukopenia, and that leukocytosis then began 
within a period of time from one half to one sixth of that required in animals 
in which the spleen was intact. 

It seemed of interest to determine whether these observations of the effect of 
splenectomy applied to the reaction to foreign substances in general or only to 
the reaction to the specific substance sodium nucleinate. If the spleen should 
have such a function as storing and then discharging leukocytes, it would be of 
as great significance as the mobilization of red cells by the spleen from its reservoir, 
in conditions of great need, as demonstrated by Barcroft. 

To determine this point, Bacillus coli vaccine was injected intravenously into 
rabbits, and leukocyte counts were made on the ear blood at frequent intervals 
after injection. The leukocytes fell abruptly and remained at a low level for 
several hours. The curves thus obtained were compared with curves obtained after 
injection of vaccine into the same animals at different times after splenectomy. 
It was found that splenectomy had no effect on the degree of leukopenia, or on 
the time of the rise of leukocytes after the leukopenic period. 

These results necessitated a reinvestigation of the effects of splenectomy on 
the leukocyte changes following the injection of sodium nucleinate. Doan and 
his associates used sodium nucleinate in doses of 1 Gm. per rabbit. When this 
dosage was used in the present experiments, the animals showed marked circulatory 
depression. It was found that a much smaller dose, 0.1 Gm. was jiist as effective 
in producing leukopenia, and resulted in no obvious vascular changes, so that the 
animals could be bled readily, and this dosage was well tolerated, so that injec- 
tions could be repeated frequently for comparison. It was found that in every 
animal used, splenectomy did not prevent the occurrence of a leukopenia follow- 
ing injection of 0.1, 0.5 and 1 Gm. The time of the rise in leukocytes varied 
greatly on different occasions in the same animal before splenectomy, and there 
was no evidence that splenectomy resulted in a more rapid return rise of the 
leukocytes than the same animals had shown before splenectomy. 

With a dose of 1 Gm., the blood pressure fell to a low level on injection of 
sodium nucleinate, and this low level was maintained for a long time, u >th 
a dose of 0.1 Gm., there was a transient fall in blood pressure, but a rapid return 
to normal, and the leukopenia was maintained, while the blood pressure remained 
at the normal level. 

Histologic Grading of Tumors. Stanley P. Reimann. 

If a surgeon completely removes a malignant tumor, it will not recur and 
hence there is no need of grading it. If, on the other hand, fragments are e 
behind, the chances are overwhelmingly in favor of a recurrence. Since the question 
in grading tumors seems to be “Will the tumor recur?” it is obvious that tie 
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answer is to be found m the gross aspect and not in the histologic- The mos 
one can possibly do histologically is to estimate the rate of growth of 2 ' oss 
fragments left behind. Since these are present m unknown sizes, numbers and 
environment, it is impossible in the individual case,. to make an accurate prediction. 
One can only say such and such results were obtained in a large number of cases. 

The study of tumor grading includes malignant tumors of the breast, uterus, 
skin and mucocutaneous junctions. Certain statistical results have been obtained, 
but they are without value in individual cases except to say that the chances 
are thus and so. Full details are in preparation. 


Regular Meeting, May 9, 1929 
Harold J. Austin, President 

Chronic Lymphatic Leukemia in a Green Monkey. E. P. Corson-White. 

A case of chronic lymphatic leukemia in a green monkey was presented. This 
case was discovered at necropsy, when the blood was not in a condition that 
permitted reliable observation; the diagnosis, therefore, was based on the infiltrative 
character of the lesions, the absence of distinct tumors and the numerous mono- 
nuclear cells in the blood as seen in the sections. 

A point of much interest in this animal was the mononuclear exudate at every 
point of inflammation, notably in the lesions of the jaw, in the erosions of the 
stomach and in the lesions of the intestines. Similar ulcerations in cases in man, 
have been reported, especially in the tonsils and the pharyngeal lymphoid tissue 
and in ulcerated Peyer’s patches; these have been described as mononuclear 
infiltrations at points of inflammation or as purulent destructions of diffuse 
leukemic infiltrates, but these differ from the observations in the case in question 
in that the infiltrations occurred where there was normally lymphatic tissue. 

The monkey had a great overgrowth of lymphatic tissue, a blood picture 
characterized by a preponderance of small type, deeply staining basophilic lympho- 
cytes which gave a negative response to the stains for oxydases. The lesions in 
the separate organs were infiltrative, and there was an absence of any definite 
tumor formation — a combination that justified a diagnosis of chronic lymphatic 
leukemia similar to that found in man. 


Mycosis in Lower Animals. Fred D. Weidman. 


Owing to the. extensiveness of his material, the presenter omitted the section 
of the paper which dealt with the domestic animals. My r coscs are well known 
to occur in them, and the frequency of communication to man thoroughly authen- 
ticated and described in works on veterinary and human medicine. He confined 
himself largely to the mycoses that he had observed in the Philadelphia Zoological 
Gardens; but at the same time, the occurrence in such lowly forms as insects 
and oysters was included, because as yet they had not been brought together into 
any one place m medical records. Lesions and micro-organisms were illustrated 
by lantern slides. cu 


In the Philadelphia Zoological Gardens several cases of ringworm, or dermato- 
mycosis, were met with. In the cases in two young Barbary apes just arrived 
rom the dealer, Trichophyton gypseum was established as the cause Attemnf 
to reproduce the disease in an old horse were unsuccessful • , • Attempts 

much more liable to this disease, as in man E ' SUbjects were 

in a young chimpanzee. Trichophyton gypseum is one of th/ also . cncountcr ed 
of producing ringworm i„ man, and there is the obvious possMifyTtTrSsmKt!' 
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Exfoliative dermatitis in the Indian rhinoceros (Rhinoceros unicornis) was 
observed. A yeast species, Pityrosporum pachydcrmatis, was isolated. This 
organism was closely related to Pityrosporum ovale, which is commonly assigned 
as the cause of seborrhea capitis and other seborrheas of man. The presenter found 
the same organism in a similar dermatitis of a rhinoceros in the New York 
Zoological Gardens. 

Superficial dermatophytosis in the axilla of a monkey was described. This 
resembled the seborrheic dermatitis of man, but while the organism was analogous 
to Pityrosporum ovale, there were differences adequate to separate them. 

But one other instance of ringworm in wild animals appears to be on record, 
that of Pinoy, who described a case caused by Epidcrmophyton simii. 

Thrush occurred in four Mississippi kites. The condition extended from 
pharynx to esophagus and stomach. Oidium was determined but not the species. 
Thrush was once encountered in the parrot. 

Favus has not been met with in the zoological garden, but reports of its 
occurrence in wild rats and mice are rather widely scattered through dermatologic 
literature. 

Actinomycosis has been met with in the Philadelphia garden in tapirs, a sable 
antelope and a cebus. The latter two recovered under potassium iodide therapy. 

Kangaroo disease, preeminently of the jaws, and analogous to actinomycosis, 
was caused by Nocardia macropodidarum. It had a greater tendency to generaliza- 
tion than actinomycosis and is a serious problem in the zoological garden. 

Nocardiosis was seen in a skunk. This disease is primary usually around the 
jaws, which frequently become injured during fighting. The infection tends to 
generalize, producing extensive necroses in the lungs and elsewhere. 

Aspergillosis is the most frequently met form of mycosis in the Philadelphia 
gardens — as many as thirty-four birds dying in a single year. Pigeons, parrots, 
ducks, eagles and penguins are liable. Flamingoes were concerned in an English 
zoological garden. Aspergillus fumigatus and Aspergillus glaucus were the 
common offenders. 

Deep hyphomycosis was observed in sea lions. The writer believed that the 
organism concerned in this was the largest that has even been described as a 
pathogen in animals; a single cell as large as 30 microns in diameter and 250 in 
length. The form, in general, was that of a branching fungus, but the method 
of reproduction was solely by transverse fission, and the writer felt that it might 
well be one of the Algae. The disease produced was a chronic granuloma with 
much necrosis and suppuration. 

Spontaneous mycosis has been described as occurring in rabbits that were being 
employed for experiments. This was a report from the literature, and was only 
cited because it is of importance to laboratory workers. 

Among the less spectacular mycoses, but having nevertheless some bearing 
on the interests of man might be mentioned those of bees due to aspergilli, which 
effected serious economic losses. Houseflies are liable to a disease produced by 
Empusa muscae, which kills these insects in the autumn. Infections fatal to 
mosquitoes were produced by Coelomomyces stcgomyiac and Zographia notoncctae. 
Aspergillus glaucus and Aspergillus niger may be fatal to the larvae of both Culex 
and Anopheles. The giant ants of Africa and elsewhere, which are a nuisance 
to man, were liable to an infection by Cordyccps myrmccoplnla. Nocardia matru- 
choti in oysters had occasioned serious economic losses in France. 

Some Observations on the Comparative Anatomy of the Breast. J. W. 

Wainwright. 

A lantern demonstration was given, showing isolated points in connection with 
the mammary glands and nursing habits of animals and both savage and civilized 
women. Among the points illustrated were : the relation of the number of 
mammary glands and the number of young at birth ; the positions of the glands 
in various animal species with explanations as to why, if only one pair of glands 
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remained, it should be either in the groin or in the pectoral region; the protected 
position of the nipples in certain animals, for example the whale and the seal ; 
different racial habits of nursing and holding the baby and instances of women, 
mostly savage, nursing } r oung animals such as pigs, puppies, etc., out of economic 
necessity. 

Some Observations on the Distribution of Parasites in Mammals with 
the Report of Some New Forms. W. P. Canavan. 

Many well known round-worms having a worldwide distribution and many 
rare forms were reported. Several changes in systematic position of known forms 
and confirmation of others were made. Numerous new host-parasite relations 
and new localities were recorded. Significant cases of parasitism met with yearly 
were discussed, including the occurrence of superparasitism. No new groupings 
or combinations were proposed. Emended descriptions of Trypanoxyuris trypa- 
nuris Vevers (1923) and Cyrnca colhii Cram (1927) were given. A new name 
is proposed for Dirofilaria subcutanca Linstow (1899), Boulenger (1920) designat- 
ing it as Dirofilaria Itystrix nom novum. Eustrongylidcs larvae Ciurea (1924) 
are included under a new species Eustrongylidcs zvcnrichi, preadult stages of 
which were found in a stream pike (Esox americanus), nine-spined sunfish 
(Enncacanthus gloriosus), calico bass (Pomoxis sparoidcs), brook trout (Salve- 
linns fontinalis), and a frog (Rana catcsbiana). New species described are 
Acuaria (Dispharynx) rcslicula from the groove-billed ani (Crotophaga sul- 
cirostris), Ascaridia petrcnsa from partridge ( Caccabis saxaiilis chukar), Dirofilaria 
spinosa from porcupine (Erethizon dorsatus), Physaloptcra multiuteri from monkey 
(Atcles ater), Subulura pcnnula from quail (Callipcpla squamata), Spironoura 
procera from terrapin ( Chrysemys rubivcntris) and the aforementioned E. zvcnrichi. 
The repository of types is the Zoological Laboratory, University of Pennsylvania. 
In all, there are 162 determinations in 38 genera and 56 species, including new 
■ones, from 150 hosts involving 117 different host species. 
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Human Helminthology, a Manual for Clinicians, Sanitarians and 
Medical Zoologists. By Ernest Carroll Faust, Pit.D., Professor of 
Parasitology in the College of Medicine of Tulane University. Cloth. 
Price, $8. Pp. xxii and 616, with 297 illustrations. Philadelphia : Lea 
& Febiger, 1929. 

The human body is subject to attack by a wide variety of parasitic organisms, 
including bacteria, protozoa, helminths and insects. The different degrees of 
attention which these groups of parasitic organisms have received from physicians 
is remarkable, as they have little relation to the importance of the several groups 
of parasites to the human race. Bacteria have long held the leading place, 
and are strikingly stressed in all medical schools; it would be difficult to count 
the number of excellent modern books on bacteriology. The animal parasites, 
on the other hand, have been more or less neglected, the protozoa somewhat less 
so than the worms. But among the protozoa are included the etiologic agents 
of such diseases as malaria, amebic dysentery, kala-azar and trypanosomiasis. 
The protozoa, however, have little cause for complaint if compared with the 
parasitic worms or helminths. In most medical schools a small fraction of one 
semester is devoted to a study of these organisms, and it is doubtful if the 
average medical man reads one article on helminthology to a hundred on bacteriol- 
ogy and protozoology. 

It is natural, in view of the small amount of attention that is paid to the 
subject in medical schools and the paucity of articles on it in the most widely 
read journals, that medical men should greatly underestimate the importance of 
helminthology as a branch of human medicine. It is true that in many localities 
where modern sanitary conditions prevail helminthic infections have all but dis- 
appeared, but the diseases of people in foreign countries are no longer inconse- 
quential to us. The human animal is today travelling farther, faster and oftener, 
by land, sea and air, than he has ever travelled before. Exotic infections will 
become established in new places, and imported sporadic infections of foreign origin 
will occur more and more frequently in places beyond their endemic limits. 

It seems, therefore, reasonable to expect that physicians should know at least 
a little about diseases that affect millions of human beings, even if in a distant 
part of the world, and have available a source of information about them to 
which they can refer confidently when more detailed information is desired. 
In Giina, 100,000,000 people are yearly exposed to infection with the intestinal 
fluke, Fasciolopis buski; in Egypt, the vitality of the entire nation is sapped by 
schistosomes ; in western Asia, one fourth of the population of innumerable villages 
is incapacitated for a month each year by guinea-worms; in every humid tropical 
and semitropical climate in the world, the vast majority of the inhabitants are 
infested with hookworms, including a high percentage of the school children in 
the southern states of the United States; even in parts of the United States 
there are localities where Ascaris and Trichuris affect more than half of the 
children and many of the adults ; probably a minority of human beings, even 
in this country, get through life without affording food and shelter for pinworms 
(oxyurids). In addition to these there are to be considered the frequent occur- 
rences of various tapeworm infections, trichiniasis, filariasis and a large list of 
minor infections from worms to which the human body is subject. In the 
seventeenth century 4 human worm parasites were known ; in the early part of the 
nineteenth century there were 12; in Faust’s book are listed 103, of which 30 
are common human parasites. . 

Faust’s work is strongly recommended as a reference book. Faust himself 
not only has taught helminthology to physicians and zoologists for nearly two 
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decades but has made highly important original contributions to knowledge 
in every important phase of the subject, and on all the important groups of 
parasites, and he is therefore qualified, as few others are, to write such a book 
as he has written. The information contained is thorough and up . to date, and 
contains surprisingly few errors. It is not a mere sterile description of the 
worm parasites of man, which many books on parasites are; it contains accurate 
information on life histories, epidemiologic factors, pathology, diagnosis and 
methods of treatment and prevention. After some introductory chapters on 
general parasitologic subjects, such as interrelations of parasites and hosts, history, 
geographic distribution, the basis for scientific names and a discussion of literature, 
with a list of important books which deal with helminthology and of periodicals 
which frequently contain important papers on the subject, the author goes on 
to discuss the various groups of helminthic parasites — flukes, tapeworms and 
nematodes — first in general, and then in detail, giving the most essential facts 
of what is known concerning each species. The classification and systematic posi- 
tion of the parasites are carefully considered, but are largely segregated in separate 
sections, so that this phase of the subject, which is of more interest to zoologists 
than to physicians, does not encumber the text as much as it otherwise might. 
In the latter part of the book there are several chapters dealing with methods, which 
should prove useful. At the end of the several sections are given bibliographies of 
important papers dealing with the several parasites or groups of parasites, from 
which the reader can get a clue to the entire literature on the subject. In the 
matter of nomenclature, which has always caused much trouble in parasitology, on 
account of its instability, Faust is, in the abstracter’s opinion, a little ultramodern in 
a few instances, but there should be little difficulty in finding parasites under the 
names by which they are better known in medical literature, for synonyms are 
given and are included in the index. 

The book is exceptionally well illustrated, a high percentage of the figures 
being original, which is unusual in a book of this sort. The arrangement and 
construction of the book are excellent and it is attractive in appearance. Both 
the author and the publisher are to be congratulated on a fine and valuable piece 
of work. It is a book which every physician would do well to include in his 
library, for, as intimated, it deals with a subject worth knowing something about, 
and there is no other book which can take its place as a comprehensive, 
authoritative, up to date treatment of human helminthology. The publication 
of the book is an occurrence of more than usual interest — it marks an important 
milepost in the progress of the subject with which it deals. Helminthology has 
advanced at astonishing speed in the last ten or fifteen years; it has, in fact, 
advanced faster in that period than any other field of medicine, so far as the 
reviewer is aware. Its progress since 1915 has been comparable’ with the years 
from 1880 to 1900 in bacteriology. It is, therefore, an ideal time for a book 
to appear which brings this scattered mass of information together, to make easier 
the paths of those who will in the future carry the subject further. 


The Medical Department of the United States Army in the World War. 
\ olume 12. Pathology of the Acute Respiratory Diseases and of Gas 
Gangrene Following War Wounds. Prepared under the direction of Major 
General M W. Ireland, Surgeon General. By Major George R. Callender 
M.C. and Major James F. Coupal, M.C. Price, $3.60. Pp. 583. Washing 
ton, D. C. : United States Government Printing Office, 1929 g 

This is essentially an atlas A little more than one half of the volume is 
filled with illustrations most of which occupv an entire nae-e TW , IS 

mented by twenty-five colored full page plates All Z m 7 ? * SUpple " 

photographs, and i„ praising than, o'nfy s„Stiv£ arc T f ™” 
with some directions for staining microscopic preparations th? 
m making the photographs are described in an appendix Tl 6thods used 
influenza and other respiratory diseases responsible for so ma „y deafcTmo„°g 
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American soldiers in cantonment hospitals here and in troops abroad is almost 
altogether an amalgamation of articles released during the war by the Surgeon 
General for publication in medical journals. In footnotes and in fine print, 
acknowledgment is made for the sources of this material. About thirty-six 
such articles are mentioned. Following this and scattered among the illustra- 
tions are about thirty pages by Major Callender in which the pathologic anatomy 
is discussed under the following headings : lobar pneumonia, interstitial pneumonia, 
peribronchial' pneumonia, lesions associated with infection by B. influenzae, 
secondary bronchopneumonia, spreading bronchopneumonia (interstitial), acute 
bronchitis and pneumonitis without consolidation, secondary lobular pneumonia 
and interstitial lymphangitis with finally another subdivision on staphylococcal 
pneumonia from the report by Chickering and Park (/. A. M. A. 72:617 
[March 1] 1919). 

This portion of the work is an elaborate legend for the illustrations. Many 
of the photographs, especially those of gross morbid anatomy, fairly glow with 
enlightenment. Great credit is due those who labored so faithfully during the 
war to prepare the museum material drawn on for these photographs. Involve- 
ment of the nasal cavity and its accessory sinuses is only casually mentioned. 
Such material probably was not secured in abundance. 

The second section by Major Coupal on gas gangrene following war wounds 
conforms to reports of scientific studies as they appear in the best medical 
journals and monographs. There are numerous evidences of a thorough under- 
standing of the subject by the author. For example, allusion is made in the 
bibliography to studies of gas gangrene and its bacteria carried out in foreign 
countries and other places outside governmental purview. The atlas feature 
also prevails in this section, since it has 10 of the colored plates and 144 other 
illustrations. 

Publications from official bureaus and other branches of the government 
usually have peculiarities of make-up and material which put them in a different 
class from textbooks or journalistic literature. They are largely storehouses 
and often a prolonged search is necessary to find desired information. No 
such difficulty will confront those who consult this volume for visualizable con- 
ceptions of the diseases so elaborately portrayed. 

The Origin of Malignant Tumors. By Theodor Boveri, University of Wurz- 
burg. Translated from German by Marcella Boveri, with a foreword by 
Maynard M. Metcalf, Johns Hopkins University. Cloth. Price, §2.50. 
Pp. 128. Baltimore: Williams & Wilkins Company, 1929. 

This is a translation by Boveri’s wife, also a biologist, of the brochure “Zur 
Entstehung der malignen Tumoren” which was first published in 1914 by Gustav 
Fischer in Jena. When it appeared Boveri for a number of years had been 
recognized as one of the foremost authorities on the finer visible phenomena 
accompanying indirect cell division. By experiments with eggs of sea urchins 
he had succeeded in producing forms of pathologic karyokinesis corresponding 
to the multipolar and asymmetric division which occurs in many varieties of 
malignant tumors. He claimed that such abnormal methods of division of nuclei 
came about because wrong combinations of chromosomes formed the new nuclei. 
Application of the results of these studies of low forms of animal life to the 
genesis of tumors led to this work. 

The trend of investigation of the origin of malignant tumors during the decade 
and a half since 1914 has been definitely away from problems of morphology 
toward others more closely related to the body as a whole. Modern conceptions 
of tumors are disposed to account for the anaplasia of von Hansemann and its 
corresponding deviations of nuclear division, studied so precisely by Boveri, as 
expressions of the characteristics possessed by tumor cells and not as causes of 
their rapid proliferation. The actual causes are being sought in disturbances of 
physicochemical balance and metabolism, in systemic disease and in familial 



BOOK REVIEWS 


1025 


dyscrasias. At some future time tumor research perhaps may be directed again 
to peculiarities of tumor cells and to their unusual ways of multiplying. In any 
event there is no doubt that the relation these pathologic mitoses bear to those 
experimentally produced by Boveri will not escape recognition when the ultimate 
pattern of the etiology of tumor lies plainly before us. 

Published as it was at the beginning of the war, but few copies of this work 
passed out of Germany. Its appearance in English is consequently bound to 
meet with general approval. Its discussion of chromosome irregularities is 
masterly and clear; the English rendition is carefully done with considerable 
evidence of an effort to simplify the somewhat involved and long German 
sentences. At present the chief value of the work is the charm of the critical 
thinking exhibited by the author in discussing evidence favoring, and that opposed 
to, his hypothesis. For younger men beginning a career of technical investigation 
in medicine, this presentation affords an unusual opportunity to become intimately 
acquainted with the care exercised by one trained in the ways of science. 

A Manual of External Parasites. By Henry Ellsworth Ewing, United 
States Bureau of Entomology. Price, $4.50 (by mail, $4.66). 96 illustrations., 
Springfield, 111. : Charles C. Thomas, 1929. 

The main object of this book is to furnish brief sketches of the principal 
morphologic characters of the external parasites, their life histories and their 
natural relationships. The parasites in question are the mites, the ticks, the biting 
lice, the sucking lice and the fleas. This includes the rat flea concerned in the 
transmission of plague; the itch mite; the ticks of Rocky Mountain spotted fever, 
of Texas fever, and of spirochetosis of fowls ; the sucking lice of relapsing fever, 
of trench fever and of typhus fever. In preparing the keys for identification, the 
large collection of parasites recently given to the National" Museum by Dr. E. A. 
Chapin was found of great help. This collection is in the charge of the author. 
There is an abundance of good black and white illustrations, and the book contains 
a large amount of detailed and exact information clearly set forth, with valuable 
suggestions for control and protection. 
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The Autonomic Nervous System. By Albert Kuntz, Ph.D., M.D., Pro- 
fessor of Anatomy, St. Louis University School of Medicine. Cloth. Price, $7 
net. Pp. 576, with 70 illustrations. Philadelphia: Lea & Febiger, 1929. 

The Pathology (Pathologic Anatomy) of the Eye. By Jonas S. 
Friedenwald, A.M., M.D., F.A.C.S., Associate in Pathological Ophthalmology at 
the Johns Hopkins University; Pathologist of the Wilmer Ophthalmol ogical 
Institute of the Johns Hopkins University and Hospital. Illustrated with 253 
figures, mainly photomicrographs from the Pathological Collections of the Wilmer 
Ophthalmological Institute and the Army Medical Museum, by Helenor Campbell. 
Price, $4.50. Pp. 346. New York: The Macmillan Company, 1929. 

Diagnostic Value of the “Vaccinia Variola” Flocculation Test. By 
W. L. Burgess, James Craigie, and W. J. Tulloch. Medical Research Council, 
Special Report Series, 143. Pp. 43. Price, 1 shilling 3 pence, net. London : His 
Majesty’s Stationery Office, 1929. 

The Development and Growth of the External Dimensions of the 
Human Body in the Fetal Period. By Richard E. Scammon, Professor of 
Anatomy, University of Minnesota, and Leroy A. Calkins, Professor of Obstetrics 
and Gynecology, University of Kansas. Price, $10. Pp. 365, with 73 illustra- 
tions. Minneapolis : The University of Minnesota Press, 1929. 

Molecular Physics in Relation to Biology. By M. Ascoli, Robert 
Chambers, A. de Coulon, F. G. Donnan, N. E. Dorsey, Leonor Michaelis, John H. 
Northrop, P. Lecomte du Noiiy, W. J. V. Osterhout, William Seifriz and F. Vies. 
Bulletin of the National Research Council, 69. Price, $3. Pp. 293. Washington, 
D. C. : National Research Council, 1929. 

Blood Grouping in Relation to Clinical and Legal Medicine. By 
Laurence H. Snyder, D.Sc., Associate Professor of Zoology, North Carolina 
State College, Raleigh; Committee on Blood Grouping, National Research Council. 
Price, $5. Pp. 153 with 28 illustrations and 5 plates. Baltimore: Williams & 
Wilkins Company, 1929. 

Hookworm Disease : Its Distribution, Biology, Epidemiology, 
Pathology, Diagnosis, Treatment and Control. By Asa C. Chandler, M.Sc., 
Ph.D., Professor of Biology, Rice Institute, Houston, Texas; recently Officer-in- 
Charge, Hookworm Research Laboratory, School of Tropical Medicine and 
Hygiene, Calcutta, India. Price, $5. Pp. 494, with 33 illustrations. New York: 
The Macmillan Company, 1929. 

Edema and Its Treatment. By Herman Ehvyn, M.D., Assistant Visiting 
Physician, Gouverneur Hospital, New York. Price, $2.50. Pp. 182. New York: 
The Macmillan Company, 1929. 
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Abdomen, lacerations of abdominal organs 

by blunt force 1011 

Abortion, death from hemorrhage as a 

sequel of miscarriage ‘29 

gangrene of legs following ‘29 

human infection with bacillus abortus 141 

melitensis and abortus Infection in United 


States 289 

pathogenic powers of B. melitensis and B. 

abortus for man and monkey 99o 

strain of bacillus abortus from swine 032 

Abscesses, multiple, pulmonary, from blood 

infection with proteus group 850 

perinephritic 840 

pulmonary, of ten years’ duration 841 

Acacia "soluble specific substance” derived 

from gum arable 858 

Acid, acctoacetlc, utilization of, by normal 
and diabetic dogs before and after 

evisceration 120 

and alkaline feedings producing amyloid 

in mice 515 

Acidosis, outlying, due to functional ischemia 320 

Acrodynia, juvenile 319 

Acromegaly, and lipemia with diabetes 

mellitus 512 

Actinomycosis , occupational 1014 

Adamantinoma, pituitary G9G 

Addison's Disease in negro 129 

pathologic anatomy in 28 cases of *432 


pathology of suprarenal glands in rela- 
tion to 328 

Adenocarcinoma, metastasis of, to choroid. .1000 
of parotid gland with general metastasis 
causing syndrome of spinal cord tumor. 09G 
of testicles in adult 093 


Adenoma, diffuse intestine-like, of renal 

pelvis 848 

of kidney 325 

of lung, congenital, and hydrops uni- 
versalis 1004 

ovarian 154 

progressive multicentric cystic-papillary 

adenomatosis of pancreas 987 

Adhesions, amniotic 327 

Adrenals : See Suprarenals 


Agglutinin, distribution in liver and leg.... 144 
isohcmagglutination in mothers and new- 
born children 34g 

isolation of group specific agglutinogens 

of human erythrocytes 348 

non-specific, in tuberculosis 530 

Air, rarefied, effect of, on number of eryth- 
rocytes and hemoglobin content of nor- 
mal and splenectomized animals 839 

Aitken, L. : Late gross lesions in aorta and 
pulmonary artery following rheumatic 
f ever *451 
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Alcaligenes appendicalis in blood in gan- 
grenous appendicitis "91 

Alcohol Intoxication, experimental studies of 544 
Alimentary Tract: Sec Digestive Tract 
Alkali, and acid, effect of feedings of, pro- 

during amyloid In mice olo 

Allergy : See Anaphylaxis and Allergy 
Aluminum, cifcct of, on mammalian blood 

and tissues 230 

/'zheimer’s Disease: See Insanity, presonile 


Ammonia, urinary, origin of OSS 

Amnion, amniotic adhesions 327 

Amyloidosis, effect of acid and alkaline 

feedings producing amyloid in mice. . . 515 

experimental 090 

renal insufficiency in amyloid dlseaso. . . .*7G2 
reticular tissue in amyloid degeneration.. 513 
Anadontia and anhidrosis, inheritable 97S 


Anaphylaxis and Allergy; anaphylaxis 873 

allergy, immunity and other fnctors of 
importance in pathogenesis of human 
tuberculosis 997 


allergy of tuberculous rabbit after super- 
infection of mesentery, conjunctiva and 
cutis 344 


anaphylaxis by formation of serum-lso- 
antibodfes after repeated transfusion of 

paternal blood (identical group) 539 

blood calcium distribution in anaphylaxis. 857 
blood volume in guinea-pig during ana- 
phylactic shock 535 

crossed relationship between horse dander 

and horse scrum *G3o 

experiments with globin 530 

histamine in relation to cutaneous hyper- 
sensitiveness 343 

hyperglycemia in anaphylactic shock in 
dog 537 

hypersensitiveness to diphtheria bacilli... 342 
hypersensitiveness to diphtheria bacilli 
and ragweed pollen 343 


respiratory anaphylaxis, transmission of, 

from mother to offspring 858 

skin reaction of sensitized guinea-pig 1000 

skin reactions in rabbits immunized intra- 
venously with lion-hemolytic strepto- 

coccl 858 

studies with extracts of hydatid scollces.1000 

Anderson, S. D.: Acute yellow atrophy of 
liver following administration of oxyl 
10di(Jc 1G5 

Anemia, estimation of hemoglobin b" cell 
concentration; suggestions for reclassi- 
fication of 

histologic changes in spleen in early con- 
f® 11 * 1 ? 1 , syphilis ; with special reference 
to origin of anemia in this disease. .. .*224 

• ° S Seration . r f Uc ;' lo ;^dothellal 

pernicious, relation of sprue to 50?- 

pernieious, structural changes of liver in • 
contrast between relapse and remts- 



correction to above article.. oop 
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Anemia — Continued page 

splenic, anatomy of Gaucher’s disease in 

infants T10 

splenic, blood changes after splenectomy 
in purpura hemorrhagica and acholuric 
jaundice and, with reference to platelets 

and coagulation 131 

Anencephaly : See under Monsters 
Aneurysm, bilateral, of common iliac 

arteries 0S1 

'of cerebral arteries 8G3 

of cerebral arteries, ruptured, hemorrhage 

at base of brain from 730 

of splenic artery 129 

syndrome produced by, at or near junction 
of internal carotid artery and circle of 

Willis 320 

Angina leptothrlca 99G 

Ludwig’s 983 

Anhidrosis : See Sweat and Sweat Glands 
Anomalies : See also Monsters ; Twins 

accessory spleens 509 

congenital atresia of bile ducts 984 

congenital, of heart 842 

congenital, w 1th multiple spleen ; 2 cases. *757 

inheritable anhidrosis and anadontia 97S 

racliischisis with triplication of spinal 

cord 842 

rare malformation of tricuspid valve 51G 


unusual type of triatrial heart *894 

Anthrax bacilli, method for production of 

potent diagnostic serum against 1001 

dissociation of bacilli anthracis 715 


occupational 548 

properties and mode of action of immune 

serum 345 

role of shin in production of specific anti- 
anthrax serums 1002 


Anthropoids : See Apes 

Antigens and Antibodies, antigenic proper- 
ties of evaporated milk 53G 

antigenic substances of Clostridium 

botullnum 147 

distribution of antibodies in scrum and 

organs of rabbits 147, 1000 

echinococcus 53S 

effect of roentgen rays on specific immune 

bodies 345 

heterophile (Forssman’s) in the para- 
typhoid dysentery group 147 

heterophile antibodies in serum sickness. 14G 
production of antibodies and reticulo- 
endothelial system 144 

Antrum, maxillary, normal and morbid 
histology of vessels in mucosa of nose 
and, with special reference to atrophic 

rhinitis 712 

Aorta and pulmonary artery, late gross 

lesions in, following rheumatic fever... *451 
coarctation of ; case of adult type in a 

child G months of age G95 

diffuse and nodular fibrosis of adventitia 

of 513 

intimal lesion in rheumatic infections... 510 

spontaneous rupture of *200 

thoracic, vascularization of *881 

transposition of pulmonary artery and... 13G 
Apes, anthropoid station to be established 

by Yale 97G 

chronic lymphatic leukemia in a green 

monkey 1019 

“food poisoning” produced in monkeys by 

feeding living Salmonella cultures 533 

herpes encephalitis in cebus monkeys.... 531 
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Apparatus, photomicrographic, simple, in- 
expensive *78 

Appendicitis, chronic G99 

clinical and pathologic aspects of 1GG 

gangrenous, alcaligenes organism from 
blood in 991 

Appendix, carcinoid of small intestines and 711 

carcinoma, primary. G94 

myoma of G94 

Arachnoid, celluloid changes of, in lepto- 
meningitis 357 

Arlcin, A. : Early and histologically healed 

end-stages of periarteritis nodosa 5G4 

Aronson, ,T. D. : Spontaneous tuberculosis in 
snakes 159 

Arsenic, absorption and excretion of bismuth, 

mercury and, by colon 978 

efl'ect on maturation of red blood cells... 508 

importance of distribution in body 8GS 

poisoning, acute. 1008 

poisoning proved after cremation 8G7 

Arsplienaminc, new histochemlcal method for 

arsenobcnzol derivatives and 549, 550 

Arteries: Sec also Aneurysm; Aorta; Arte- 
riosclerosis; Periarteritis; etc. 
cerebral, structure and physiologic changes 

of 520 

collateral circulation, an experimental 

study 129 

coronary, in dogs, pain due to temporary 

occlusion of GOO 

hepatic, consequences of ligation of 515 

pulmonary, case of extensive bilateral 
progressive thrombosis of smaller 

branches of 510 

pulmonary, late gross lesions in aorta and, 

following rheumatic fever *451 

pulmonary stenosis in an adult with bac- 
terial endocarditis 3GG 

pulmonary, transposition of aorta and... 13G 

semilunar valves, fenestrations of 324 

Arteriosclerosis, development of athero- 
sclerosis 70G 

experimental 50G 

experimental cholesterol, of rabbit, changes 
in sympathetic ganglions in relation to. 330 

reaction of vessel wall in 705 


significance of lipoidsiderosis of cerebral 


capillaries for hypertonia and 520 

Arthritis, chronic, metabolism in 978 

from foreign bodies in joints 1013 

Asbcstosis, pulmonary 841 

Aschoff nodule *664 

Ascites, traumatic 1009 

Asthma in children 143 

transmission of respiratory anaphylaxis 

(asthma) from mother to offspring 85S 

Atelectasis, massive pulmonary, following 

hemoptysis in tuberculosis 850 


Atherosclerosis : See Arteriosclerosis 
Autopsies, analysis of necropsy statistics of 

a sectarian hospital 5G5 

astonishing revelations at postmortem ex- 
aminations 155 

hardness of glandular organs and changes 

after deatli 514 

new interpretations from postmortem find- 
ings °”9 

postmortem examinations and accident in- 

surance ‘-9 

postmortem examination of head of new- 
born ‘°1 
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Avitaminosis : See under Deficiency Dis- 
eases; Vitamins 

Axilla, mammary gland tissue in; case.... 5X0 

l 

Bacteria ; See also Abortion bacillus , 
Diphtheria bacilli; Tubercle Bacilli; 
etc 

acid-fast, some sources of 850 

action of, on fat <18 

aerogenes, relationships of encapsulated 

bacilli with reference to 8u3 

anaerobic, simple method for isolation of.*487 
and yeasts, relation of oxidizing sub- 
stances in 341 

Brucella, method of growing Brucella or- 
ganisms from feces in undulant fever.. S71 

colon, lactase and lipase of 529 

culture; exhaustion of media in bacterial 

culture 339 

culture ; improved method of cuHwre from 

a single bacterial cell 549 

culture; initiation of growth of certain 
facultative anaerobes as related to oxi- 
dation-reduction processes in medium.. 530 
culture medium, trypsinized serum tellu- 
rite copper sulphate agar for isolation 

of cornybactcrium diphtlieriae 720 

culture media, effect of growing smooth 

and rough cultures in serum 719 

culture media from dried yeast 548 

culture media, sterile, observations on oxi- 
dation-reduction properties of 529 

culture medium, trypsinized serum tellu- 
rite copper sulphate agar for isolation 

of cornyebacterium diphtlieriae 720 

culture media; value of vegetable extracts 

in culture mediums 549 

differentiation of L. acidophilus from L. 

bulgaricus 853 

fusiform, and spirochetes, pulmonary gan- 
grene due to 337 

heat resistance of bacterial spores 991 

immune reactions to acid treated 342 

intestinal, with special reference to smooth 

and rough races 140 

liberation of toxins and liemotoxins from, 
suspended in broth and in solutions of 

different salts 850 

mechanism of opsonin and bacteriotropin 

action 724 

melitensis and abortus infections in United 

States 989 

melitensis and B. abortus, pathogenic 

powers for man and monkey 995 

morgani, from mammals, birds and 

reptiles 140 

Morgan's, pathogenicity of 534 

Morgan’s, pseudomembranous entercolitis 
and mastoiditis associated with an in- 
fection with 713 

oxidation by, of compounds of the para- 

plienylendlaniine series 719 

Pfeiffer, flltrability of 142 

Pfeiffer, in postmortem material with 
especial reference to epidemic-free 
periods 142 

proteus, multiple pulmonary abscesses 
from blood infection with S50 

resting, significance of certain reactions 
induced by 

salmonella, "food poisoning" in monkeys 

by feeding living cultures of 533 

salmonella group, precipitable substances 
of 724 


Bacteria — Continued page 

salmonella suipcstifcr, fatal septicemia 

in man due to 

smooth-rough variation in. in its rcla- 

tion to bacteriophage 

sordcllil and Clostridium oedematoides, 

comparative study of "93 

sordellil in lcterohemoglobinuria of cattle 

in Nevada "3.> 

suipcstifcr, septicemia in man due to.... 15G 
weichll antitoxin in toxemia of intestinal 

obstruction f 1 * 3 

welchii toxins, progressive anemia follow- 
ing a single intramarrow injection of. . 319 
Bacteriophage, action of, on typhoid bacilli 534 

multiplication in broth, method for study 
of 39a 

smooth-rough variation in bacteria in its 

relation to I'm 

Bambergor-Maric's Disease: See Osteo- 
Arthropathy 

Barbital and Barbital Derivatives, fatal 

plienobarbltal poisoning 544 

Barker, N. \V. : Pathologic anatomy in 28 

cases of Addison’s disease *432 

Bartonella, transmission of, in albino rats 140 
Bauer, J. T. : Case of septicemia in man 

due to bacillus sulpestlfer 15G 

Beck paste, bismuth poisoning from 1014 

Benzene, hematologic effects of 843 

involution and regeneration of thymus 

under influence of 708 

morphologic changes in blood and hemato- 
poietic organs under influence of ben- 
zene and its derivatives 711 

poisoning followed by epilepsy 10X4 

Beriberi, changes In nerve-endings of skin 
in birds with 134 

Bile ducts, congenital atresia of 984 

ducts, extrahepatic, malformations of 710 

human, reaction of, and its relation to 

gaii stone formation 135 

microscopic elements in 839 

salts, effect of, on uterine contractions 
and on action of pituitary extract 125 

Bilirubin and hemoglobin, relation of chro- 
matin to 525 

Bishop, L. F. : Pulmonary stenosis in 

adult with bacterial endocarditis 3GG 

Bishop, L. F., .Xr. : Pulmonary stenosis in 
an adult with bacterial endocarditis... 3GG 
Bismuth, arsenic and mercury, absorption 

and excretion of, by coion 978 

poisoning from Beck paste 1014 

Blackwater fever, epidemiology in Siam S49 

Bladder, epithelial tumors of 8G0 

etiology of maiacoplakia of 521 

metastatic tumors of urinary bladder 
originating from carcinomata of gastro- 
intestinal tract 984 

Blastomycosis, human, comparison of 7 
strains of organisms causing 71G 

Sce :lIso Erythrocytes; Leukocytes 
alkaline reserve and oxygen capacity of 
arterial and venous blood 337 

and bone-marrow cells of domestic fowls 871 

aS coma) 1>hySiOCliemiCal system (diabetic 

biometry of calcium, inorganic phosphorus 

rabbit’s^ 01 and lipoid Phosphorus in 

calcium and potassium, in dogs, effect of 

histamine shock on. ... ..... . 528 

calcium distribution in anaphylaxis 857 
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catalase content of, from different capil- 
lary regions 528 

cell-plasma ratio *2G9 

Cells, Red : See Erythrocytes 
changes after splenectomy in splenic 
anemia, purpura hemorrhagica and 
acholuric jaundice, with special refer- 
ence to platelets and coagulation 131 

chlorides in conditions associated with 

pneumonia 321 

cholesterol and resistance in pulmonary 

tuberculosis 539 

cholesterol in cancer 151 

coagulation lime in parathyroid tetany.. 12G 

diagnosis, crystallization of hemoglobin 

for 8G4 

effect of aluminum on mammalian tis- 
sues and *230 

effect of rarefleation of air on number of 
erythrocytes and hemoglobin content of 
normal and splenectomized animals.. 839 
fat, diabetes mcllitus with acromegaly 

and lipemia 512 

group and susceptibility or resistance to 

tuberculosis S55 

groups, chances of establishing non- 
paternity by determination of 538 

groups, distribution of, among criminals 8G4 
groups, isohemagglutination In mothers 

and new-born children 34S 

groups, isolation of group specific agglu- 
tinogens of human erythrocytes 348 

hemophilic, distribution of electrolytes in 337 

immunization and nitrogenous constituents 

of 145 

In obstruction of cardiac end of stomach 
and after closed-loop obstruction of 

jejunum 091 

morphologic changes in hematopoietic or- 
gans and. under influence of benzene 

and its derivatives 711 

origin and nature of the monocyte 701 

phosphorus content in diabetes mcllitus. . 135 

physicochemical changes of, and histo- 
logic changes in kidney in experimental 

nephritis 527 

plasma of normal and paratliyroidecto- 

mized albino rats S3S 

platelets, relation of, to thrombosis after 

operation and parturition 131 

postmortem acidity of 52G 

pressure, bilateral chromaffin tumors of 

suprarenals with hypertension 709 

pressure, blood volume and size of heart, 

relations of 52G 

pressure, chemical studies In arterial 

hypertension 135 

pressure, hypertension in young :.. 319 

pressure, significance of lipoidsiderosis of 
cerebral capillaries for hypertonia and 

arteriosclerosis 520 

proteins, pathology of 52G 

racial distribution of some agglutinable 

structures of human blood 144 

reticulocytes in embryos and new-born . . 520 

sedimentation index and fibrin contents in 
tuberculosis S32 

sedimentation rate in pulmonary tuber- 
culosis 731 

sedimentation rate, influence of complica- 
tions on colloid lability in pulmonary 
tuberculosis 339 

sedimentation rate of red blood corpuscles 
in acute and chronic infections 992 
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serum, concentration of acid and base in. 

In normal pregnancy 33G 

serum, relation of proteins and lipids to 

osmotic pressure 33G 

serum, water content of 548 

sugar, effect of blockage of rcticulo-endo- 

thelial system on level of 839 

sugar, hyperglycemia in anaphylactic 

shock in dog 537 

transfusion, syphilis without chancre 

after 538 

transfusions of paternal blood (identical 
group), anaphylaxis by formation of 

serum-iso-antibodies after repeated 539 

vessels, aberrant, as factor in lower ure- 
teral obstruction 324 

vessels, calcification of. In diabetes G97 

volume, in guinea-pig during anaphylactic 

shock 535 

Bolirod, M. G. : Multiple hemangioflbroma 

of pulmonary valve *GS 

Bone, autotransplantation of 329 

diagnosis of' species by microscopic study 
of 544 


dynamics of histogenesis; remittent back- 
ward pressure vectors of muscle action 
in joint range of mobilization determine 
mature pattern of human cancellous 

bone 9S4 

hemangioma of 33G 

knife for cutting sections of untreated 

human bone *81G 

marrow cells and blood of domestic fowls. S71 


marrow disease, peculiar form of, com- 


bined with osteosclerosis 710 

marrow in suprarenal gland 132 

methods for histologic study of *817 

primary carcinoma of liver with metastasis 
to *93S 


Books Received 574, 734, S80, 102G 


Book Reviews: 

Arthritis and Rheumatoid Conditions, 
Their Nature and Treatment; R. Pem- 
berton 878 

Brain Mechanism and Intelligence. A 
Quantitative Study of Injuries to the 
Brain; K. S. Lashley.... 732 


Colloid Chemistry. Theoretical and Ap- 
plied. By Selected International Con- 
tributors. Collected and Edited by’J. 
Alexander 1"0 


Degeneration and Regeneration of the 


Nervous System ; S. Ramon y Cajal . . . 1G7 
Diseases of the Thyroid Glnnd ; A. E. 

Hcrtzler 572 

Etiologic et propliylaxie de la grippe; R. 
Dujarric de la Riviere 573 


History of Medical Department of the 
United States Army ; by P. M. Ashburn 733 
Human Helminthology, A Manual for 
Clinicians, Sanitarians and Medical 

Zoologists; E. C. Faust • 1022 

Kahn Test — A Practical Guide ; R. L. 
Kahn 300 


Lchrbuch der entwlcklung des Menschen ; 

A. FIschcl 3G8 

Mnnual of External Parasites; H. E. 
Ewing 102o 

Manual of Helminthology, Medical and 

Veterinary; H. A. Baylis 109 

Medical Department of the United States 
Army in the IVorld War. Volume 12. 
Pathology of Acute Respiratory Disenses 
and of Gas Gangrene Following War 
Wounds. Prepared under direction of 
Major General M. W. Ireland; by G. Bt 
Callender and ,T. F. Coupal 1023 
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Morphologic tier Mlssblldungen ties Mcn- 
sclicn und tier Tlcre; E. Schwalbe.... 


571 


Old Ace. The Major Involution. The 
Physiology and Pathology of the Acinc 

Process ; A. S. 109 

Orlcln of Mallcnnnt Tumors ; T. BovcrI. 
Translated by M. Boverl with foreword 
by M. M. Metcalf 10 - 1 


Pathology for Students and Practitioners. 
Authorized translation of LchrbucU dor 
Pathologischen Anatomic by Dr. Edward 
Kaufmann. Translated by S. P. Rcimniin Si 8 


Principles of Pathology for Practitioners 
and Students: D. Powers 5il 

Protozoology. A Manual for Medical 
Men; .T. G. Thomson and A. Robertson. 732 
Scientific Method : Its Function In Re- 
search and Education; T. L. Kelley... 8i9 
Surgical Pathology; C. P. G. Wakcley and 
St. J. D. Buxton 370 


Botulism, antigenic substances of Clostridium 

botullnum I*' 7 

comparative study of nontoxic nnd toxic 

strains of Cl. parabotullnum 993 

cultural study of international collection 
of Cl. botullnum and parabotullnum... 991 

due to home canned Bartlett pears 991 

effect of oxygen on viability of young cul- 
tures of clostrldum botullnum 139 

European strains of Cl. botullnum 993 

occurrence of nontoxic strains of Cl. para- 

botullnum 993 

South African cultures of Cl. botullnum 
and parabotullnum 991 


Brain, amnlogenous malformation of skull 

nnd 134 

cerebral changes In human trichinosis... 521 

degeneration of cerebral cortex In course 

of pertussis 977 

hemorrhage, central traumatic hemor- 
rhage of 547 


hemorrhage, postponed death from trau- 
matic hemorrhage Into fourth ventricle. 1009 
mid, connection between hypophysis and. 133 
mucoid degeneration of ollgodcndroglia 


and formation of free mucin In *171 

neuro-epltlielloma of cerebellum 350 

puncture, leukocytosis after 839 

significance of llpoidsiderosis of cerebral 
capillaries for hypertonia and arterio- 
sclerosis 520 


traumatic porencephaly *787 

tumors In childhood 982 

Breast, carcinoma of, development of; re- 
port of case *053 

comparative anatomy of 1020 

flbro-ndenomatosis cystica mammae 334 

fibro-adenomutosis of, and benign and 

malignant tumors 540 

liposarcoma of mammary gland 503 

mammary gland tissue in axilla..... 510 

skin prints In lesions of 1003 

tumor, connective tissue mixed tumor 728 

tumors and tumor-like lesions of breast ' 

in pregnancy and lactation .1002 

tumors of mammary gland, unusual 541 

Bright’s Disease: See Nephritis 

Bronchi, complete rupture of right 522 


histogenesis and metaplasia of bronchial 
epithelium; primary carcinoma of lungs *40 
Bronchiectasis, acquired 331 


Bronchiectasis— Continued rAGn 

chronlc 

histologic examination of cavities and... 3..G 

Bubo, climatic, Inguinal lymphadenitis ; with 

special reference to the group known as 19 

Bwclver, G. J.; Improved rack for sterilizing 
vaccines 

Bucy, V. C.: Hemangioma of bone 35C 

Bullets, spcctrographlc examination of 8G8 

Bursa, accidental wounds and other Injuries 

of MS 

Calllct, O. It.: Repeated exposure to high 
temperature; elTect on lymphoid tissue 
nnd leukocyte count 

Calcification of tissue, microscopic and x-rny 

Investigation on 330 

of vessels In diabetes 097 

Calcium and magnesium relations in tho 

animal 387 

biometry of inorganic phosphorus, choles- 
terol nnd lipoid phosphorus and, In 

blood of rabbits G90 

distribution In blood In anaphylaxis...... 857 

metabolism, co-rolatton of parathyroid 
function and chronic pulmonary tuber- 
culosis and 721 

potassium and magnesium contents of 

cerebrospinal fluid 525 

salts and sodium phosphate, Influence of, 
on efficiency of thyroid substances 979 

Cnnnvnn, 1Y. T.i Distribution of parasites 
In mammals with report of some new 
forms 1021 

Cancer: See also Carcinoid; Epithelioma; 
Granuloma ; Myoma ; Sarcoma ; etc 

and lipid metabolism SOI 

and old age 539 

blood cholesterol In 151 

blood reaction In 525 

carcinomatous abscess of lung 981 

cells, growth of, nnd hydrogen Ion con- 
centration of medium 802 

cells in vitro, biology of 803 

cells In vitro, measurement of growth of. 802 

development of, relationship between 

peripheral nerves and 332 

diagnosis, value of Interferometric methods 

hi 8G2 

etiology of uterine cancer 1000 

experimental, nnd halogen salts of mag- 
nesium 354 

frequency In epileptic persons 1007 

gastric, early 

grafted, action of halogen salts of mag- 
nesium on evolution of 35X 

histologic diagnosis of early carcinoma of 

corvlx 

humoral and cellular growth factors of 
cancer cell?, SG 2' 

immune reactions and 35O1 

Implantation of rat carcinoma nnd snr- 

coma within benign fibrosarcoma 150 

lntra-opltheliomatous hypergcnesls of 
elastic tissue 152 

lipoids of rats, carriers of adenocarcinoma 152 

mammalian carcinomas g~ G 

mortality, increased 149 

mouse, effect of avitaminosis on trans- 
mjorna, and sarcoma in same uterus. 149 

occupational, of skin 72 ^ 
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occurrence of true mixed carcinomatous 
and sarcomatous tumors (sarco-car- 
cinoma) with report of mixed carcino- 

chondrosarcoma of thyroid of dog ICO 

of gastro-intestlnal tract with metastatic 

tumors of urinary bladder 984 

of liver and pancreas, origin of. In asso- 
ciation with distomatosis 1007 

of liver with metastasis to bone *938 

of prostate, frequency and metastases of. 1008 

of testicle, tuberculous infection of 1007 

of theca interna of lutein cyst 352 

producing agents, study of 1000 

pulmonary 540 

pulmonary, frequency of, and cause of 

increase SGI 

pulmonary, primary, etiology of 151 

pulmonary, primary ; histogenesis and 
metaplasia of bronchial epithelium.... *4G 
reaction of Roffo, nature and value of... 8G1 

rectal, biopsy histology in grading of 349 

rectal, urinogenous metastasis of 543 

registry established 318 

research, committee of U. S. senate on . . . 68G 
research, gift for, to Johns Ilopldns Hos- 
pital 97G 


relation of injury to secondary thyroid 

gland carcinoma of right femur 

roentgen carcinomas in mice 

scabies and 

serums, neutral red and Iodine reactions 

of 

skin regeneration and 

squamous cell carcinoma in dermoid cyst 

of ovary 

state hospital in Georgia 

tar, experimental, significance of atrophy 

and regeneration in 

tar, in white mice, nuclear measurements 

in 

tar, 13 days after onset of painting with 

tar 

treatment, with colloidal lead 


1014 

728 

540 

543 

1004 

32G 

970 


8G3 

352 

351 


ulcer of stomach, carcinomatous trans- 
formation of 152 

uterine, metastasis of, into renal hyper- 
nephroma 1007 

uterine, structure of cells in 352 

Cannon, P. It. : Congenital stenosis of third 
portion of duodenum with acute occlu- 
sion and rupture of stomach *G11 

Canowitz, A. : The mitochondria In acute 
experimental nephrosis due to mercuric 

chloride *930 

■Capillaries, cerebral, significance of llpold- 
slderosls of, for hypertonia and arterio- 
sclerosis 520 

permeabilitj' in acute uranium nephritis.. 130 

secretion. Is edema the result of ? G92 

Carbohydrates, metabolism and oxidation of 

glucose molecule 323 

metabolism and reticulo-endothelial system G92 
Carbon Dioxide pressure, arterial, in cardiac 

dyspnea 321 

dioxide snow, freezing with, followed by 

tumor formation 1003 

monoxide as a tissue poisoning 728 

Carcinoid of small intestine and appendix.. 711 
Carrion’s Disease : See Oroya Fever 
Cartilage, islands of, in vertebral bodies... 328 
Cecum, cecal diverticulosis with reference 

to traumatic diverticuli 840 


PAGE 

Cells and tissues, reaction of 528 

division, an interpretation of malignant 


growth based on chemistry of *575 

giant, iron-incrusted fiber inclusions of..*G28 
mitochondria in acute experimental 
nephrosis duo to mercuric chloride. .*930 
Celluloid Plates for mounting museum 

preparations 731 

Cerebellum, hemangioblastoma of (Llndau’s 

disease) 323 

hemangioblastoma of, with cyst formation 

(Iiindau’s disease) *915 

nouro-cpithelioma of 350 

Cerebrospinal Fluid, living meningococci in, 

2G hours after embalmment 990 

potassium, calcium and magnesium con- 
tents of 525 

Chancre, syphilis without, after blood 
transfusion 538 

Chickcnpox and herpes zoster 854 

immunization against 344 

varicella complicated by acute nephritis; 
report of case associated with strepto- 
coccal infection of tonsiis 338 

Chill, effects of external chilling on renal 

function G91 

Chloromyelosls with an unusual eosinophilia 153 

Cholesterol changes in sympathetic gangli- 

ons in relation to experimental arterio- 
sclerosis of rabbit 330 

metabolism, relation of ovaries and testes 

to 505 

Chondrydystrophy, histology of glands of 
Internal secretion in chondrodystrophic 

chick embryos 9SG 

histology of, in chick embryos 845 

Choroid Plexus, alterations witli age and 

disease 134 

concretions of 703 


metastasis of adenocarcinoma to 100G 

Chromatin, relation of, to hemoglobin and 
bilirubin 525 


Chromosomes, tctraploid number of, in 
malignant cell of Walker rat sarcoma 
No 1 540 


Chryososis: See Gold and Gold Compounds 
Clark, A. It. ; Role of clasmatocytcs in pro- 
tection against pneumococcus *464 

Clasmatocytcs, role of, in protection 

against pneumococcus *4G4 

Clnvicle, fractured, thrombosis of right sub- 
clavian artery and cerebral hemorrhage 
..1008 

Clawson, B. J. : The Aschoff nodule *GG4 

Clostridium : Sec Bacteria, Clostridium 
Coal Dust, effect of different kinds of, on 

lungs 847 

inhalation of dttferent kinds of 98G 

Coccidioides immitis, morphology of 717 

Colds, production of, with micrococcus 

catarrhalis 717 , 

Colorimeter, diagnostic value of, for 

Meltzer-Lyon test 870 

Copper, effect of, on liver G97 

Corpora arenacea in lung 182 

Correction to article by S. R. Mettier on 
Structural changes of liver in perni- 
cious anemia (page *213) 83G 

Corson-White, E. P. : Chronic lymphatic 

leukemia in a green monkey 1019 

Costa’s Reaction : See Tuberculosis 

Countryman, H. D. : Thoracic neuroblastoma 

, 355 
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Cowan, A.: Extradural lipoma of spinal 

canal su " 

Cranium, nmniogenous malformation of 

skull and brain 

transmission of Intracranial pressure In 
hydrocephalus In Infancy ■>“ 

Cremation, arsenic poisoning proved after 

mx 

Criminals, distribution of blood croups 

amonc 

resistance of, acalnst accidental and 

surcical traumatisms 

Crystalloids from pleural cavity, physiology 

and pathology of resorption of u01 

Culture Mediums : See Bacteria, culture 
Curtis, fl. M, : Sarcoma of stomach ...... 101 

Cyanide poisoning, delayed deatli from.,. 1012 

Cyst formation with hemangioblastoma of 

cereliellum *91T, 

median eervlcal cj.st and tlstula all 

of mesentery causing prenatal voludtis of 

small and large intestine *180 

ovarian, melanotic pigmentation In .. 987 

retroperitoneal cysts 337 

Cjstlecrcns fasclolarls, experimental In- 
festation of white rat with: microscopic 
(fiances In liver, Kidney and spleen. . .*775 

Cv stlne, nephropathogcnlc action of 300 

Cystimiria: See Urine 

D’Andrca, I).: Iron-lncnistcd fiber In- 
clusions of giant cells *028 

Dcflclcnr.i diseases, effect of avitaminosis 
on transplantable mouse carcinoma.. 311 
new, prodweed by exclusion of fat from 

diet 838 

Delaney, P A : Sarcoma of stomach 1G1 

Delos Cliope, H. : Laboratory Infection with 

eoeeodioldal granuloma 970 

Dermatitis, uremic ft If, 

Dcrmatomyosltls, cllnlcopatUologle study... 982 
Dextiose, glyudytlc action of some tumors 

and effect of insulin 132 

Diabetes MelHtus, blood as a physlochcml- 

cal system (diabetic coma) 337 

calcification of vessels In 097 

phosphorus content of blood In 137 

study of 147 autopsies 091 

utilization of acetoaeetlc acid by normal 
and diabetic dogs before and after 

evisceration 120 

with acromegaly and llpemla; case .712 

DIcephalus : See under Monsters 
Diet, effect of, on tumor growth (experi- 
ments with rat sarcoma) 727 

muscle hemoglobin concentration during 

growth as influenced by, 120 

Digestive Tract, alimentary tract of man 
and certain animals, Investigation of 

streptococci isolated from 130 

Diphtheria and Schick test in X’alcstinc. .1000 

bacilli and ragweed pollen, hypersensltive- 

ness to 343 

bacilli, hypersenalUvcncss to 342 

Immunization with Itamon’s toxoid 837 

IMphyllobothrlum, morphologic and biologic 

studies of species of, in China 848 

DIstomalosis, cancer of liver and pancreas 
in association with 1007 

Drips, IJ. G. : Irregularity in estrual cycle 
of white rat following operation on 
ovaries *lg7 


Droegemueller, W. II. -Tr. : Retroperitoneal 

cysts 

Duodenum, congenital stenosis of third 
portion with acute occlusion tint! 

rupture of stomach 011 

Dyes, antl-staphyloccicclc effects of Intra- 

arterial Injection of certain >-<’ 

relation of bacteriostatic action of, to 
oxldatlon-i eduction processes 

Ear, middle. Infections of upper respiratory 

trad and t.!9 

reaction of vessels In Isolated rabbit’s 

car to streptococci 

Echinococcosis, hydatid infestation (echino- 
coccus granulosus) in sheep, oxen and 
pigs, with special reference to daughter ^ 

cyst formation f-b 

Ectoderm, congenital defect 320 

Ectopic Gestation: See l’regnancy, extra- 
uterine 

Edema, Is it the result of ctplllary score- 

Hon? b f, 2 

Eggs, white, proteins of 312 

Elman, .1.: Simplified method of Injecting 

the coronary circulation 130 

Efscnberg, D. S.: Erysipelas of stomach. .*7 1 1 
Elect rargol, danger of Intravenous admin- 
istration of 729 

Electrolytes, distribution of, In hemophilic 

blood 337 

exchange of. between tumor tissue and 

solution 313 

Embolism, air and fat, demonstration ..... 80S 
con Inn!, thrombosis of right snb-elavlan 

artery and fractured clavicle ...1008 

postoperative thrombosis and, relation of 

Infection to ........1013 

pulmonary. Increase of postoperative 

thrombo-embollsm and Its cause 1011 

Encephalitis, acute dlllusc, In streptococcus 

endocarditis 310 

herpetic, filtration of virus of, and of 

vaccinia 137 

herpetic, In celms monkeys 331 

viruses, attempt to cultivate bacteria from 

labbtt 137 

Encephalomyelitis, postvaccinal 311 

Endarteritis obliterans .719 

Endocarditis, acute valvular, genesis of ... 712 

as a sequence of osteomyelitis 300 

bacterial, pathogenesis of *921 

bacterial, with pulmonary stenosis In 

adult 3CG 

lont.i, diagnosis of 330 

lenta, histologic changes in 708 

parietal, stenosis of conus arteriosus as 
result of 133 

streptococcus, acute diffuse encephalitis In 

340 

subacute bacterial, heart valve Irregular- 
ities In relation to C/DO 

Endocrine Glands and Immunity 1001 

histology of glands of internal secretion 
in chondrodystrophlc chick embryos.. 980 
Endometrium experimental endometriosis. . .703 
Enterocolitis : See Intestines 
Enteroliths: Sec Intestines, calculi 

Enzymes, fat-spllttlng, of guinea-pig lung 

effect on tubercle bacilli _ 333 

Eoslnophllla, chloromyclosls with an un- 
usual irto 
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Epilepsy, frequency of carcinoma in 1007 

following benzene poisoning 1014 

Epithelioma, lympho-epithelioma 349 

multicentric basal cell ; a possible clinical 

entity 3G3 

multiple superficial benign, of sicin 72(1 

neuro-epithelioma of cerebellum 350 

of thyroid 153 

Epithelium, bronchial, histogenesis and 
metaplasia of ; primary carcinoma of 

lungs *40 

Erysipelas of stomach *744 

Erythema, infectious, identity of exanthe- 
matous fever with 990 

nodosum, cases with negative tuberculin 

tests 538 

Erythrocytes, artificial production of 
punctate basophilia and reticulation in 
980 

effect of arsenic on maturation of 508 

effect of rarefleation of air on, of normal 

and splenectomlzed animals 839 

isolation of group specific agglutinogens 

of human 31S 

volume and hemoglobin contents of 871 

Esophagus, chronic peptic ulcers of 512 

rupture by indirect violence 153 

Estruation, irregularity in estrual cycle 
of white rat following operation on 

ovaries *1S7 

relation of oestrus hormone to nympho- 
mania of cows 838 

rhythmic variations in vascularity of 

uterus of guinea pig during 504 

Evanoff, M. : Value of culture in diagnosis 

of tuberculosis 3G2 

Exanthematous fever, its identity with in- 
fectious erythema or exanthematous 
fever of Marseilles region and "febbre 

errutiva" in Italy 990 

Eye changes in leukemia 980 

industrial Injuries of 347 


Fat absorption, role of phospholipids in 

intestinal mucosa in 300 

atrophy following insulin, a traumatic 

atrophic panniculitis 985 

effect of disease on lipid distribution in 

human liver, 525 

lipid metabolism and carcinoma 8G1 

lipid studies in xanthoma 524 

metabolism, relation of liver to 090 

metabolism, role played by lung, liver 

and spleen in lipoid and 709 

new deficiency disease due to exclusion 

of, from diet 838 

subcutaneous, traumatic necrosis of, of 

new-born infant G93 

Feces, lipid excretion 330 

method of growing Brucella organism 

from, in undulant fever 871 

Feet, cutaneous lesions (infectious granu- 
lomas) on, of albino rats *733 

Feldman, W. H. : A simple inexpensive 

pliotomicrographic apparatus *78 

Fellowships in pathology 970 

Felsen, J. : Estimation of hemoglobin by cell 
concentration ; suggestions for reclassi- 
fication of anemias *484 

The cell-plasma ratio *209 

Femur, relation of injury to secondary thy- 
roid gland carcinoma of right femur.. 1014 
Fetus, inflammations of placenta and fetal 
septis 722 
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Fibro-adcnoma cystica mammae 334 

Fibrosarcoma of thyroid 982 

Fistula and median cervical cyst 314 


"Food poisoning" produced in apes by 
feeding living salmonella cultures...'. 333 

Foreign bodies in joints, nrthrltis from 1013 

Fowl Pox, transmission by mosquitoes .... 531 
Freund, J. : Leukocyte content of regional 

lymphatics in inflammation *203 

Fried, B. M. : Primary carcinoma of lungs ; 
histogenesis and metaplasia of bronchial 
epithelium *40 


Gallbladder drainage, diagnostic value of a 

colorimeter for Meltzer-Lyon test S70 

effect of different food substances upon ' 

emptying of 120 

functions and somo of their disturbances 

in light of recent investigations 333 

reaction of human bile and its relation 
to gall stone formation 133 

Gangrene, hemolytic streptococcus 989 

of legs following nbortion 729 

pulmonary, due to spirochetes and fusi- 
form bacilli 337 

Garage, deaths in 343 

Gardner, S. M. : Ithlnosporidium seebcrl 

in a resident of United States *38, 1G3 

Castro-intestinal Tract cancer with meta- 
static tumors of urinary bladder 984 

disease in pellagra 849 

yellow (chromaffin) cells in 31S 

Gaucher’s Disease : See Anemia, splenic 
Genlto-Urlnary Tract infectious, thirty 
strains of gram-positive cocci isolated 

from S32 

Globin : See Hemoglobin 
Globus, J. II. : So-called small round cell 
infiltrations; syphilis of central nervous 

system *371 

Globus I’ailidus: See under Lenticular Nu- 
cleus 

Glomerulonephritis : Sec Nephritis, Glom- 
erular 


Glycogen nnd lipoids, distribution in normal 
tissues 32S 


Goiter, anatomy of 523 

endemic, features of morphologic patho- 
logy of 322 

endemic. In hog 327 

exophthalmic, morphological changes in, 

following use of Lugol’s solution 130 

malignant, pathologic anatomy of, and 

of thyroid gland of cretins 523 

North American, morphology nnd physio- 
logy of 320 

Gold and Gold Compounds; clirysosis in 

rabbits nnd dogs 133 

effect of, on relapsing fever 334 

Goldstein, S. : The mitochondria in acute 
experimental nephrosis due to mercuric 

chloride *330 

Goldzielicr, M. A.: Formation of hyalin in 
ovaries *000 


Gonads, properties of, as controllers of , 
somatic and psychical characteristics.. 12S 
study of adrenal cortex in mouse and 


its relation to 128 

Gout 322 


Granuloma, coccodiodal, laboratory infection 

with 

infectious, on feet of albino rats 

Inguinal, culture of Donovan body 

inguinal, etiology of- 

nonspecific, of thyroid 


970 

*753 

9S3 

723 

1017 
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Utav s. H. : Late gross lesions In aorta 
‘and pulmonary artery following rheu- 

niatic fever ’ u 

Grinder, R. II. : Mucoid degeneration of oil- 
godendroglia and formation of frec^ 

mucin In brain 1,1 

Gross, r. : Multicentric basal cell epltho- 

Homa; a possible clinical entity .... 30.» 

Growth and structure, recent work on 
effects of Inanition nnd malnutrition ^ 

and" thyroid eland 1018 

Gruchl, H. L.: Anaphylactic crossed re- 
lationship between horse dander and 

horse scrum 

Gum Arabic: See Acacia 

Halpert, It.: Congenital stenosis of third 
portion of duodenum with acute 

occlusion and rupture of stomach.,... on 

Functions of gallbladder and some of 
their disturbances In light of recent In- _____ 

vcstlEatlons JJl> 

Hambrccht, L. : Whooping cough: Site of 

the lesion 941 

Hammett, F. S. : Interpretation of malignant 
growth based on chemistry of coll 

division 

Thyroid gland and growth 1018 

Head, bullet wounds of ,* mental and physical 

competency following 8G.i 

Heart, unusual type of triatrial heart 

anomaly * 

arterial carbon dioxide pressure In cardiac 

dyspnea 3-1 

block, showing multiple transitions asso- 
ciated with convulsive syncope 323 

bone formation In wall of .11 5 

congenital anomaly of, SI2 

coronary circulation, simplified method 

of Injecting the 1">G 

dextroversion. Inversion and transposition 

of 843 

disease, congenital, muscular hypotonia 

associated with 315) 

disease, renal function in chronic cardiac 
disease without signs of heart failure, . 127 
endocardial pockets of ventricular septum 

of 331 

In myxedema 304 

insensible perspiration in decompensated 

cardiac disease .....' 508 

malformation of left ventricle 133 

malformation of tricuspid valve 51(5 

multiple hemangioflbroma of pulmonary 

valve *G8 

necrosis from radium 548 

obstruction to cardiac coronary sinus 09!) 

penetrating wound of, delayed death after 8G8 
pulmonary stenosis in adult with bacterial 

endocarditis 3GG 

relations of blood pressure, blood volume 

and size of heart 52G 

significance of venae minimae thebesii for 

blood distribution to heart muscle 520 

stenosis of conus arteriosus and pul- 
monic orifle 842 

stenosis of conus arteriosus as result of 

parietal endocarditis 133 

valve, irregularities in relation to sub- 
acute bacterial endocarditis OSD 

ventricular fibrillation, sudden death from 

• 120 

He] wig, F. C. : Multiple spleen with other 

congenital anomalies ; 2 cases *757 

Hemangioblastoma of cerebellum (Lindau’s 
disease) 323 


Hemangioblastoma — Continued rAr,F - 

of cerebellum with cyst formation 

(Lindau’s dlsensc) U1,1 

Hemangioflbroma, multtplo, of pulmonary 

valve 98 

Hemangioma of bone 3.>G 

of kidney 

Hemoglobin, anaphylactic experiments with 

globin 

and bilirubin, relation of chromatin to... 523 
estimation of, by cell concentration; 
suggestions for reclassification of the 

anemias *484 

muscle, concentration during growth as 

influenced by diet factors 12G 

Hemolysin formation in rabbits, Influence 

of pnrcnternlly given lipoids on 1001 

quantitative studies on action of ODD 

quantitative studies on action of com- 
pound 145 

Hemophilia, death In a "bleeder" from 

occupational strain 516 

Hemoptysis In tuberculosis followed by 

massive pulmonary atelectasis $50 

Hemorrhage, death from, ns a sequel of 

miscarriage 720 

death In a "bleeder" from occupational 

strain 510 

lute, with traumatic rupture of spleen... 546 

subendocardial, and its significance 805 

Heparin, nntlcomplemcntnry power of 343 

Hermaphroditism 517 

Herpes, activity of herpetic vims in mire.. Df>l 
and rabies viruses, complement fixation 

reaction with 115 

herpetic encephalitis In colitis monkeys. . 531 

zoster, relation of varicella to 854 

Hlghman, W. J. : Significance of histologic 
examination of skin In clinical dia- 
gnosis 300 

Hlrsch, E. F. : Iron-lncrusted fiber In- 
clusions of giant cells *028 

Malignant rhabdomyoma of left leg *9 

Histamine In relation to cutaneous hyper- 
sensitiveness 3J3 

shock, effect of, on blood calcium and 

potassium in dogs 528 

Hodgkin’s Disease : See Lymphogranuloma 
Hormones, fcntnlc sex, In urine, diagnosis 
of early pregnancy through detection 

of 501 

ovarian, and metabolism 323 

relation of oestrus hormone to nympho- 
mania of cows ) g38 

sex, female jo- 

llorsc Dander, and horse serum, anaphy- 
lactic crossed relationship between. . .*035 
Hyalin, formation of. In ovaries *P0G 

Hydatid scollccs, anaphylactic studies with 
extracts of 7999 

Hydrocarbons nnd their principal deriva- 
tives as cause of Industrial diseases. .1010 

Hydrocephalus, transmission of Intracranial 
pressure in. In Infancy 977 

Hydrocyanic gas, influence of, on color of 

llvorcs 800 

Hydrophobia, acuto ascending myelitis due 
to virus of rabies 999 

Hydrops universalis and congenital adenoma 

of lun K 

Hypernephroma, primary extra-renal . . 511 

primary, of liver 982 

renal, metastasis of uterine cancer Into 
•’ 1007 
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Hypertension : See Blood, pressure 
Hyperthyroidism : See Thyroid 
Hypophysis : See Pituitary Body 

Icterus : See Jaundice 

Ileostomy, treatment of experimental acute 
general peritonitis in dog with sodium 

chloride solution and 321 

Immunity : See also Anaphylaxis and 
Allergy 

allergy, immunity and other factors of 
importance in pathogenesis of tuber- 


culosis 997 

and endocrine glands 1001 

immunologic reactions with tobacco 

mosaic virus 839 

mechanism of percutaneous immunization 
against staphylococcus infections In 

rabbits H9 

relation between phagocytosis of anti- 
genic substances and acquired im- 
munity 1001 

response, influence of injections of spleen 

extract on 800 

specific cell stimulation 149 

theoretical consideration of interrelation 
of certain immune reactions concerned 

in production of chronic disease 138 

Inanition : See under Nutrition 
Incineration of sections, histo-topochemlc 

examinations of diseased organs by... 872 

Indians, American, tuberculosis among 831 

Industrial Diseases due to hydrocarbons and 


their principal derivatives 1010 

from radio-active substances 1009 

industrial poisoning in manufacture of 

luminous watch dials 134 

occupational actinomycosis 1011 

Infants, cause of deatli of new-born children 702 
newborn, hemorrhage into thyroid causing 

death of 1008 

traumatic necrosis of subcutaneous fat of 

newborn infant G93 

Infections, acute and chronic, sedimentation 

rate of red blood corpuscles in 992 

reaction of fixed tissues to 84G 

Ingleby, H. : Development of carcinoma of 

breast; report of case *633 

Melanotic tumor in Bophius piscatorius. .1016 

Insanity, presenile, Alzheimer's disease G95 

Insulin fat atrophy, a traumatic atrophic 

panniculitis 985 

glycolytic action of some tumors and 

effect of 132 

physical response of rabbits to 127 

Intestines, blood in obstruction of cardiac 
end of stomach and after closed-loop 

obstruction of jejunum G91 

calculi, formation of true stones in small. 70G 

carcinoid of appendix and 711 

mesenteric injuries and intestinal viability G93 
microbes, effect of filtrates of, upon bac- 
terial growth 852 

obstruction, bacillus welchii antitoxin in 

toxemia of 143 

pseudomembranous enterocolitis and mas- 
toiditis associated with an infection with 

Morgan’s bacilli 713 

role of phospholipids of Intestinal mucosa 

in fat absorption 50G 

volvulus, prenatal, of small and large, 

caused by a mesenteric cyst *180 

Iodine content of human organs 527 

content of normal and pathologic thyroid 
glands 980 
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Iridocyclitis, tuberculous origin of 85G 

Iron and lipoid deposition in suprarenals 

and testes in infants 70G 

colloidal, administered intravenously, fate 

of 50G 

deposits in suprarenals and testicles of 

boys 987 

Ischemia, outlying acidosis due to functional 320 

Isohcmagglutinatlon, theoretical considera- 
tions 999 

Jackson, C. M. : Recent work on effects of 
inanition and malnutrition on growth 

and structure * 81 , *273 

.Taffe, H. B. ; Methods for histologic study 

of normal and diseased hone *817 

.Taffe, R. H. : Spontaneous chronic glomeru- 
lonephritis in rat 331 

Traumatic porencephaly *787 

Jaundice, acholuric, blood changes after 
splenectomy in, witli special reference to 

platelets and coagulation 131 

congenital hemolytic 977 

from lead 1012 

obstructive, role of lymphatics in early 

singes of development of 977 

Joints, foreign bodies in, causing arthritis. 1013 


Kahn Reaction, presumptive Kalin procedure 
in syphilis based on 15,000 examina- 


tions *GG1 

Knln-Azar: See Beishmaninsls 

Kasper, ,T. A. : Extradural lipoma of spinal 

canal *800 

Kidney, adenoma of 323 

adenoma of pelvis, diffuse intcstine-like.. 84S 
changes in renal blood vessels with ex- 
perimental poisoning with bichloride of 

mercury 8G7 

cysticcrcus infestation, microscopic changes 

in ..*773 

effects of external chilling on renal 
function 691 


function in chronic cardiac disease with- 
out signs of heart failure 127 

giant crystallized casts in, in case of 

multiple myeloma 332 

healing phenomena in experimental in- 
farction of 333 

hemangioma of 324 

histogenesis of renal tubercles 318 

hypernephroma, metastasis of uterine can- 
cer Into 1007 

In infants, anatomic changes in 70G 

insufficiency in amyloid disease *762 

lipoid nephrosis 331 

lipoma of adiposum pararenale 522 

malignant sclerosis of (Fahr) 359 

mitochondria in acute experimental nephro- 
sis due to mercuric chloride *930 

nephropathogenic action of cystine 30G 

sarcoma of, spindle cell, in adults 093 

Klemperer, P. : Malignant sclerosis of kid- 
ney (Fahr) 539 

Knife, new, for cutting sections of untreated 

human bone *316 

Koch, R. : Pathogenesis of bacterial endo- 
carditis *9-1 


Babor, help by mother during, causing death 

of child 

Baboratory technic, histo-topocliemic exami- 
nation of diseased organs by incinera- 
tion of sections 


8 GG 

872 
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Lactobacillus: Sec Bacteria 

Laidlaw, G. F . : A diircrcntlal silver stain. 302 

Lead, colloidal, in treatment of cancer 331 

icterus from ; ■ ; • • V,' ‘ , JlS 

poisoning, pathologic anatomy of plumblsm <10 

Lecithin : See Phosphorus and Phosphorus 
Compounds 

Leiomyoma of lungs 

Leishmaniasis, chronic kala-azar in Tunis.. 990 

Lenticular Nucleus, sldciosis of globus pal- 

Ildus; its relation to bilateral necrosis. .>19 

Leprosy, epidemiology and etiology 351 

retlculo-endothellal system In <’22 

Leptomeningitis, cellular changes of orach- 

noid In •* JI 

Leukemia, chronic lymphatic, ill a green 

monkey 

eye changes in 980 

Leukocytes, content of regional lymphatics 

in inflammation *203 

count, repeated exposure to high tempera- 
ture, elfcct on lymphoid tissue and on..*G22 

cultures of blood leukocytes : from lympho- 
cyte and monocyte to connective tissue. 700 
mammalian lymph In tissue culture; from 

lymphocyte to fibroblast 701 

origin and natuie of 701 

thermo-labile streptococcal toxin with 

cytolytic etl'ect on 334 

Leukocytosis after brain puncture 839 

Leukopenia, Influence of splenectomy on, 
produced by Injection ot certain foreign 

substances 1018 

Leukosarcoma 1002 

Lewis, \Y. II. : Contributions of tissue cul- 
ture to pathology 873 

Llfvendahl, R. A. : Liposarcoma of mam- 
mary gland 503 

Spontaneous rupture of aorta *200 

Lillie, It. I). : Inguinal lymphadenitis ; with 
reference to group known as climatic 

bubo K . . *19 

Lincoln, M. C. : Ithinosporklium sccbcrl in a 

resident of United States *38, 105 

Lindau’s disease 323, *913 

Linton, It. W . : Itoticulo-cnclothelial system 

in protozoan infections *488 

Lipemia : See Blood fats 

Lipids : See under Fat ; Lipoid 

Lipoid and fat metabolism, role played by 

lung, liver and spleen in 709 

and glycogen, distribution of, in normal 

tissues 328 

and iron deposition in suprarcnals and 

testes in infancy TOG 

antigenicity of 347 

deposits in suprarcnals and testicles of 

boys 987 

influence of parenterally given lipoids on 

hemolysin formation in rabbits 1001 

of myocardium 132 

of rats, carriers of adenocarcinoma, study 

of 152 

Lipoma, extradural, of spinal canal *800 

intra-medullary, of spinal cord 324 

of adiposum pararenale 522 

Liposarcoma: See Sarcoma 

Liver, absorption ability (phagocytic ability) 

of surviving liver G92 

acute yellow atrophy following adminis- 
tration of oxyl iodide 1 G 3 

cancer of pancreas and, in association 
with distomatosis 1007 


Liver— Continued page 

carcinoma, primavy with metastasis to 

bone 

effect of copper on 897 

fat metabolism and 890 

hypernephroma, primary 511, 982 

In African yellow fever 521 

lung and spleen, role played by, in fat 

and lipoid metabolism 709 

microscopic changes in, with eysticercus 

faseiolaris infestation *773 

partial insufficiency In rabbits, produc- 
tion of... 890 

structural changes of. In pernicious 
anemia; contrast betueon relapse and 

remission *213 

correction to above article 83G 

total surgical removal of, in rabbits GOO 

tumors, mixed SGI 

Llvores, influence of hydrocyanic gas on 

color of SG9 

Ludwig’s Angina : Sec Angina 

Lugol's Solution: See Goiter, exophthalmic 

Luminous Faint : See Radioactivity 

Lung abscess of ten years’ duration 811 

abscesses, multiple, from blood infection 

with proteus group 850 

adenoma of, congenital, and hydrops unl- 

versalls 1001 

asbestosls of 841 

atelectasis 980 

cancer 510 

cancer, frequency of, and cause of In- 
crease SGI 

carcinoma, primary, etiology of 151 

carcinoma, primary, histogenesis and meta- 

plasln of bronchial epithelium *40 

carcinomatous abscess in 981 

congestion and edema, rapid shallow 

breathing from 321 

corpora arenacca in.... 132 

etl'ect of different kinds or coal dust on.. 817 

epithelial metaplasia In 317 

histologic examination of cavities and 

bronchiectasis; healing of cavities 32G 

hyperplasia in alveolar epithelium of, 

production in rabbit 130 

infiltrations, pathologic anatomy of 310 

leiomyoma, rare, voluminous 32G 

liver and spleen, role played by, in fat 

and lipoid metabolism 709 

lymphatic vessels of lungs and intra- 

thoraclc visceral ganglia 985 

lymphogranulomatosis, its pulmonary form 711 
massive pulmonary atelectasis following 

hemoptysis In tuberculosis S50 

osteoarthropathy, hypertrophic 844 

review of pleural and pulmonary lesions 
in 28 fatal cases of active rheumatic 

fcvcr _ *593 

size of consolidated lung in pneumonia. . . 981 
Tuberculosis : See Tuberculosis, pulmonary 
tumors, statistics and clinical observn- 

u U ? ns 1007 

vital staining reactions of 327 

Lymph leukocyte content of regional lym- 
phatics in inflammation » 2 G 3 

lymphostasis ' 51 |, 

mammalian, in tissuo culture . . . . . . . . 701 

Lymph Nodes, Inguinal lymphadenitis ; with 

aiKs. “ 
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lymphadenitis, epizootic, in guinea-pigs.. 717 

lymphatic tissue in subcutaneous infection 

with staphylococci G97 

morphology and function of lymphatic 

tissue 987 

morphology of lymphadenoid tissue S47 

occurrence of tuberculoid reaction in in- 
guinal glands in early syphilis........ 714 

primary generalized round cell sarcoma 

of 514 

repeated exposure to high temperature ; 
effect on lymphoid tissue and on leuko- 
cyte count *G22 

Lymphadenitis : See Lymph Xodes 
Lymphatic System, lymphatic vessels of 

lung and intratlioracic visceral ganglia 985 

periosteal lymphatics 983 

role of, in early stages of development of 

obstructive jaundice 977 

Lymphoblastoma 72G 

Lymphocytes, function of 522 

in normal human blood 509 

so-called small round cell infiltrations. . .*371 
Lymphogranuloma, histologic resemblance 
of Itous chicken sarcoma no. 1 to Hodg- 
kin’s granuloma 150 

Hodgkin’s nodes, experimental inoculation 

of chickens with 138 

inguinale 857 

lymphogranulomatosis and trauma 545 

lymphogranulomatosis, particularly its 
pulmonary form 711 


Lysozyme in normal tissues and secretions 147 


McClenahan, IV. XT. : Review of pleural and 
pulmonary lesions in 28 fatal cases of 

active rheumatic fever *595 

McClintock, VI. : Septicemia in man due to 

bacillus suipestifer 15G 

McDermott, E. R. : The presumptive Kahn 
procedure In syphilis based on 15,000 

examinations *GG1 

Macrophages, development of 705 

Macrosomia Adiposa : See Obesity 
Magnesium, action of halogen salts of, on 

evolution of grafted cancer 351 

and calcium relations in the animal.... 987 
halogen salts of, and experimental cancer 351 
potassium and calcium contents of cere- 
brospinal fluid 525 

Majocclii's disease 983 

Major, S. G. : Renal insufficiency in amyloid 

disease *7G2 

Malacoplakia of bladder, etiology of 521 

Malaria, avian, acquired Immunity in ; ab- 
sence of protective antibodies in im- 
munity to superinfection 859 

avian, acquired immunity in ; immunity 

to superinfection 859> 

changes in spleen in 711, 843 

treatment of general paresis, changes 

caused Try 841 

Malnutrition : See Xutrition 

Malta Fever, method of growing Brucella 

organisms from feces in 871 

Mammary Gland : See Breast 

Markley, L. A. : Chronic ligneous thyroiditis 

(nonspecific granuloma of thyroid) ... .1017 

Martland, H. S. : Erysipelas of stomach. .. .*744 


Mason, R. : Occurrence of true mixed car- 
cinomatous and sarcomatous tumors; 
report of a mixed carcino-chondro- 
sarcoma of thyroid of dog 160 


r AGE 

Mastoiditis, and pseudomembranous enter- 
colitis associated with an infection with 

Morgan’s bacillus 713 

bacteriology of, in infants 712 

Maxillary Antrum ; Seo Antrum 
Measles, ccntrodcrmoses with reference to 

etiology of 142 

Melnicke, E. : New method for serodiagnosis 

of syphilis 551 

Melitensis Infection : See under Bacteria, 
Mclitcnsis 

Meltzcr-Lyon test, diagnostic value of colori- 
meter for 870 

'Meningitis, accident, sudden death and 

syphilitic leptomeningitis 545 

tuberculous, pathogenesis in childhood.. 340 

Menlngococcemia, chronic 715 

Meningococcus, isolation and cultivation of. 1015 
living, in spinnl fluid 2G hours after em- 
balmment 990 

Mcnkin, V. : Leukocyte content of regional 

lymphatics in inflammation *2G3 

Mcnnc, F. R. ; Thyroid gland in hyper- 
thyroidism *934 

Mercuric Chloride : See Mercury 
Mercury bichloride poisoning, changes in 

renal blood vessels with 8G7 

bismuth and arsenic, absorption and ex- 
cretion of, by colon 978 

mitochondria in acute experimental ne- 
phrosis due to mercuric chloride *930 

poisoning, chronic 337 

Mesentery cyst, prenatal volvulus of small 

and large intestine caused by *180 

Metabolism and ovarian hormone 323 

basal, In chronic arthritis 978 

energy exchange in obesity 127 

Metrorrhagia : See Uterus, hemorrhage 
Metticr, S. R. : Structural changes of liver 
in pernicious anemia ; contrast between 
relapse and remission, *213 ; correction 

to above S39 

Michels, X. A. : So-called small round cell 
Infiltrations ; syphilis of central nervous 

system *371 

Milk, evaporated, antigenic properties of... 53G 

Miscarriage ; Sec Abortion 

Mitochondria : Seo Cells 

Moisc, T. S. : Cutaneous lesions (Infectious 

granulomas) on feet of albino rats.... *733 
Mole, R. H. : Reticulo-cndotlicllal system of 
rabbit *G45 

Monkeys: Seo under Apes 

Monster, dicephaiic, circulatory system of.. 815 
teratoma of hypophyseal region with 
reference to suprarenals in anencephaly 847 
Moon, V. II. : Primary carcinoma of liver 

with metastasis to bone *938 

Moore, R. A. : The mitochondria in acute 
experimental nephrosis due to mercuric 

chloride *930 

Morrell, A. H. : Untreated human bone sec- 
tioned with new knife 910 

Mosquitoes, transmission of fowl-pox by... 531 
Muscle, changes accompanying work and 

fatigue of 3 -“ 

changes in trichinosis 51C 

skeletal, effect of stretching on 515 

voluntary, innervation of I 34 

Mycobacterium Tuberculosis : See Tubercle 
Bacilli 

Mycosis in lower animals I 019 

Myelitis, acute ascending, due to virus of 
rabies 


999 



INDEX TO VOLUME 8 


I' AGE 

•Myeloma, multiple, accident and insurance. 1010 

multiple, Riant crystalloid casts In 33- 

Myocardium, lipoids In 132 

the Aschoff nodule..., 004 

Myoma of appendix 004 

sarcoma and carcinoma In same uterus.. 14 J 

Myxedema, heart in 504 


Nacliamie. I. : Prenatal volvulus of small 
and large Intestine catised by mesen- 
teric cyst *180 

Nasopharynx, radio - sensitive lntrn - oral 

tumors 1003 

Necropsies: See Autopsies 
Nephritis, acute uranium, capillary permea- 
bility in 130 

acute, varicella complicated by ; case as- 
sociated with streptococcal Infection of 

tonsils 338 

chronic, induced in doR by uranium nitrate G0S 
experimental, physicochemical chaiiRcs of 
blood and lilstoloRlc ehatiRCS In hidney 


glomerular, diffuse, participation of Bow- 
man’s capsule in Til 

glomerular, early diffuse, histologic lesions 

In 843 

glomerular, fulminating, rare form of.... 709 
glomerular, spontaneous chronic, in rat. . 354 
hematogenous staphylococcal, experimen- 
tal Investigations of 712 

renal lesions in Bright’s disease 509 

retinitis in 842 

Nephrosis: See Kidneys 
Nerves, cranial and deep cervical, unilat- 
eral neurofibromatosis of 093 

endings of skin, changes in beriberi in 

birds 334 

fifth, and gasserian ganglion, tumors of.. 542 
peripheral, and development of cancer.. 332 

sympathetic, neuroblastoma of 8 G 1 

Nervous System, central, syphilis of *371 

in rats, fed on diets deficient in vitamin 

B, and B.~ 512 

Neuroblastoma of sympathetic nerve 801 

thoracic 335 

Neurofibromatosis, unilateral, of cranial and 

deep cervical nerves G93 

Neuroglia, impregnation of, with ammonla- 

cal silver salts 1014 

mucoid degeneration of ollgodendroglia 
and formation of free mucin in brain.. *171 

Neuroma, cutaneous 982 

retroperitoneal ganglionic 512 


Noble, J. F. : Renal insufficiency In amy- 
loid disease *7G2 


Nodes, the Aschoff nodule 


*GG4 


Nose and maxillary antrum, normal and 
morbid histology of vessels in mucosa 
of, with reference to atrophic rhinitis.. 712 

Nutrition, malnutrition and inanition, re- 
cent works on effect of, on growth and 
structure * 81 , *273 

Nymphomania of cows, relation of oestrus 
hormone to 838 


Obesity, energy exchange in 127 

familial congenital macrosomia adiposa.. 133 

Obituaries: 

Belfield, W. T 837 

Glynn, Ernest E 9 - c 

Lewis, Paul A., 1879-1929 ’ ” . Gss 
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Ollgodendroglia : See Neuroglia 
Ophtlls, 4V. : Fatal case of strongyloidosis 
in man, with autopsy; life cycle of 

strongyloldes lntcstlnalis In man *1 

Organs, glandular, hardness of, and changes 

after death 514 

human, iodine content of 527 

Oroya fever, etiology of; Insect vectors of 

Carrion’s disease 831 

Osteitis deformans (Paget), hone sarcoma 

arising In case of... 70s 

Osteoarthropathy, Bamberger -Marie’s dis- 
ease 711 

hypertrophic pulmonary 841 

Osteomyelitis, endocarditis as a sequence of 3GG 
Osteophytosis, generalized, histology of.... 98G 
Osteosclerosis, osteosclerotic anemia with 


retlculo-endothcllal proliferation 813 

peculiar form of systemic hone-marrow 

disease combined with 710 

Otanl, S. : Malignant sclerosis of kidneys 

(Fnhr] 339 

Ovary, adenoma of 154 

cancer, squamous cell carcinoma In der- 
moid cyst of 32G 

cyst, melanotic pigmentation In 9S3 

formation of hyalin In *90G 

heterogeneous epithelium In. of children.. 9S3 
irregularity in estrual cycle of white rat 

following operation on *1S7 

pseudomyxoma peritonei of nppcndlceal 
origin combined with pseudomucinous 

cyst of 543 

relation of testes and, to cholesterol 

metabolism 303 

secretion, and Incidence of tumor 130 

Oxygen, effect on viability of young cul- 
tures of elostrhllum botuHnum 139 

Oxyl iodide, acute yellow atrophy of liver 
following administration of 1G3 


Pain due to temporary occlusion of cor- 
onary arteries In dogs................ GOO 

Pancreas, cancer of liver and, in associa- 
tion with dlstomatosls 1007 


progressive multlcenlrlc cystic papillary 

adenomatosis of 087 

studies in digestion of lecithin by pan- 
creatic enzymes 127 

Paralysis, fowl, (neurolymphomatosis gal- 

llnarum) 137, 138 

general, changes caused by treating gen- 
eral paresis with malaria S41 

Parasites In mammals, distribution of, and 

some new forms 1021 

Parathyroid Glands, accessory, occurrence 

o f S40 

co-relntlou of calcium metabolism, chronic 
pulmonary tuberculosis and function of 721 
hyperparathyroidism 978 


Parnthyroldcctomized white rats, blood 
plasma of 


Paratyphoid bacilli in case of spleno- 
megaly 

virulence of pnrntyphosus B In guluca- 
pigs 

virulence of paratyphosus B in white 
mice 

Paresis : Seo Paralysis, General 


Parotid Gland, syndrome of tumor 
cord due to adenocarcinoma 
ot, with general metastasis., 
tuberculosis of 


of spinal 
luucosum 


838 

84S 

992 

992 

G9G 
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Parturition, relation of blood platelets to 

thrombosis after operation and 131 

Paternity, chances of establishing non- 
patenifty by determination of blood 

groups 538 

Pathology, Western Iteserve University of, 

dedication of 31G 

Patten, B. M. : Unusual type of triatrial 

heart *S94 

Paul, J. R. : Review of pleural and pul- 
monary lesions in 28 fatal cases of 

active rheumatic fever *393 

Pellagra with organic disease of gastro- 
intestinal tract. 849 

Peptic Ulcer, carcinomatous transformation 

of ulcer of stomach 132 

chronic, of esophagus 512 

etiology of gastric and duodenal ulcers... 519 

fungi in gastric ulcers 513 

of stomach and duodenum in dog 707 

Periarteritis nodosa 981 

nodosa, early, and histologically healed 

end-stages of 5G4 

Pericarditis, experimental 501 

Pericardium, sarcoma of 728 

Periosteum, lymphatics of 983 

Perisplenitis : Sec Peritoneum, syphilis 
Peritoneum, polycythemia in rabbit follow- 
ing operations involving 130 

perisplenitis and discovery of spirochetes 

in congenital syphilis 83G 

pseudomyxoma of, of appendiceal origin 
combined with pseudomucinous cyst of 

ovary 543 

Peritonitis, acute general, experimental, in 
dog, treatment witl) ileostomy and sodi- 
um chloride 321 


experimental, acute, immune cellular re- 
actions in *419 

Perspiration : See Sweat and Sweat Glands 
Phagocytes, absorption ability (phagocytic 

ability) of the surviving liver G92 

Phagocytosis of antigenic substances and 

acquired immunity, relation between. . 1001 

Plienobarbital : See Barbital and Barbital 
Derivatives 


Phospholipids : See Phosphorus and Phos- 
phorus Compounds 

Phosphorus and Phosphorus Compounds ; 
biometry of calcium, inorganic phos- 
phorus, cholesterol and lipoid phos- 
phorus in blood of rabbits 090 

in serums and fluids, titrimctrlc micro- 
determination of 1015 

role of phospholipids of intestinal 

mucosa in fat absorption 506 

studies in digestion of lecithin by pan- 
creatic enzymes 127 

Photomicrographs, reproduction of GS9 

Phthisis : See Tuberculosis, pulmonary 

Physiology, progress of 979 

Pigment formation 987 

Pituitary Body, adamantinoma of GOG 

adenohypopliysitis, diffuse acute inter- 
stitial 514 

connection between hypophysis and mid- 
brain 133 

displacement of posterior lobe of 517 

does capillary endothelium of, belong to 

reticulo-endothelial system 847 

teratoma of hypophyseal region with 
reference to suprarenals in anenceplialy. 847 


PAGE 


Pituitary Extract, effect of bile salts on 
uterine contractions and on action of. 125 
effect of combined feeding of potassium 

and, on thyroid 323 

role of anterior pituitary in hastening 

sexual maturity in ring doves 12G 

Placenta, acute placentitis 844 

inflammations of, and fetal sepsis 722 

Pleura, effusions, their morphology 32G 

physiology and pathology of resorption 
of crystalloids from pleural cavity.... G91 
review of pleural and pulmonary lesions 
in 28 fatal cases of active rheumatic 

fever *395 

visceral, pigmented striae of 703 

Plumbism : See Lead, poisoning 
Pneumococci, differentiation between some 
toxic substances in anaerobically pro- 
duced autolysates of 532 

effect of certain factors on growth of 719 

hitherto called group IV 529 

role of clasmatocytes in protection 

against *4G4 

sensitization of rabbits to products of 997 

variability of 143 

Pneumonia, blood chlorides in conditions 

associated with 321 

size of consolidated lung in 981 

Pneumothorax, spontaneous nontuberculous, 

in Infancy and childhood 309 

Poisoning: See also Carbon .Monoxide; 

Mercury 

food, 2 outbreaks, probably due to B. 

cloacae 717 

occupational, in manufacture of luminous 

watch dials 154 

Poliomyelitis, geographic and seasonal vari- 

• ations in incidence of 853 

incubation period 333 

intradermal versus subcutaneous immun- 
ization of monkeys against 859 

survival of virus of, for 8 years in 
glycerol 532 


Polycythemia in rabbit following operations 


involving peritoneum 130 

Polyposis, gastric 510 

Porencephaly, traumatic *787 

Portis, B. : Clinical and pathologic aspects 
of appendicitis 1GG 

Postmortems: See Autopsies 


Postoperative Complications : See under Sur- 
gery 

Potassium, calcium and magnesium contents 

of cerebrospinal fluid 325 

iodide, effect on thyroid of combined 
feeding of anterior lobe of pituitary 

and 323 

iodide, effect of underfeeding and, on 

thyroid of guinea-pig 311 

Pregnancy and pulmonary tuberculosis 850 

concentration of acid and base in serum 

in normal pregnancy 33G 

early, detection of, through detection of _ 

female sex hormone in urine 304 

extra-uterine, decidual reaction in 093 

extra-uterine, relations of, to associated 
uterine changes and vaginal bleeding.. 693 
influence of experimental hyperthyroidism 

on 

tumors and tumor-like lesions of breast in 
lactation and 100 - 
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Prostate cancer, frequency and melnstnscs 

of 1008 

Proteins, gaseous metabolism in tuberculosis 
with reference to specific-dynamic 

action of proteins 3 — 

Protozoa infections, the reticulo-endothelial 

system in ‘ 188 

Puerperal Infection, histologic findings in 
reticulo-cndothelial system in different 

forms of oIG 

Purpura annularis telangiectodes (Majocchl’s 

disease) 9S3 

hemorrhagica, blood changes in, with 
reference to platelets and coagulation.. 131 
Pylorus and duodenum, congenital valves, _ 

pseudovalves and stenosis of 313 

obstruction, congenital 3"S 


Babies and herpes viruses, complement fix- 
ation reaction with 1-13 

Itachlschisis with triplication of spinal cord. 812 
Itadioactlve substances and industrial dis- 
eases 1009 

occupational poisoning in manufacture of 

luminous watch dials 134 

Radium, heart necrosis from 548 

Rahe, E. : Simplified method of injecting 

coronary circulation 150 

Ramon’s toxoid in diphtheria immunization. 837 

Rat-Bite Fever, experimental, in guinea 
pigs, blood picture and hematopoietic 

organs in 143 

Ratncr, B. : Anaphylactic crossed relation- 
ship between horse dander and horse 

serum *G35 

Raynaud’s Disease associated with cancer of 

stomach 309 

Recurrent Fever : See Relapsing Fever 
Reimann, S. P. : Histologic grading of 

tumors 1018 

Issues at stake In grading of tumors *S03 

Relapsing Fever, effect of gold preparations 

on 334 

immunity in recurrent fever 14S 


Kickenburg-Brussin reaction in human.. 348 
Respiratory Tract, infections of middle ear 


and upper 139 

malformation of organs of 133 

rapid shallow breathing from pulmonary 

congestion and edema 321 

Reticulocytes : See Blood 


Reticulo-Endothelial System and antibody 


production 444 

and carbohydrate metabolism G92 


behavior of, in Implanted tumors 1004 

does capillary endothelium of hypophysis 

belong to 847 

effect of blockage of, on blood sugar S39 

effect of multiple Injections of different 
materials on, and on Immunity response. 343 
histologic findings in different forms of 

puerperal fever 51G 

in amyloid degeneration 513 


in leprosy 700 

in protozoan infections *48S 

of rabbit *G45 

reticulo-endothelial proliferation with 

osteosclerotic anemia 843 

significance of, in infections 340 

Retinitis, nephritic g42 

Rhabdomyoma, malignant, of left leg in 
man ' * 9 


TAGE 

Rheumatic Fever, acute, and non-hcniolytlc 

streptococci 

intimnl lesion of aorta in rheumatic in- 

fectlons 

late gross lesions in aorta and pulmonary 

artery following 

review of pleural aiul pulmonary lesions 

in 28 fatal cases of active «>9.> 

Rheumatism, acute, relation of tonsils to, ^ 

during childhood T 13 

tlic AschoiT nodule *GG4 

Rhinitis, atrophic, normal and morbid his- 
tology of vessels in mucosa of nose and 
maxillary sinus with special reference 

to 71 ‘- 

Rhtnosporldlosls, case of rhinosporldlum 
seeberi in a resident of United States 
*38, 103 

Rlcln, influence of chemical and other 
agents upon toxicity and antigenic 

power of..... "25 

Rickets, experimental 30G 

Rigor mortis, cataleptic 8G(i 

Robertson, II. F. : Vascularization of thor- 
acic aorta *881 

Rocky Mountain spoiled fever, viability of 

organisms of, In glycerol 991 

Roentgen Rays, effect of, on specific immune 

bodies 343 

Roffo cancer reaction SGI 

Rukstinat, G. : Thoracic neuroblastoma. . . 333 


Sabin, F. It., Prize awarded to 97G 

Sala, A. JR: I’reriatn! volvulus of small 
and large Intestine caused by a mesen- 
teric cyst,.... *180 


Salmonella, "food poisoning" in monkeys 
produced by feeding living cultures.. 333 


Sarcoma, bone, arising In case of osteitis 


deformans (l’agct) 70S 

chicken, and virus diseases S74. 

implantation of rat carcinoma and, within 
benign fibrosarcoma 150 


liposarcoina of mammary gland 5G3 

mammalian 87G 

multiple primary sarcomatosls of skin... 840 
myoma and carcinoma in same uterus.. 149 


occurrence of true mixed carcinomatous 
and sarcomatous tumors (sarcocarci- 
noma) with report of mixed earclno- 


chondrosareoma of thyroid of dog 1G0 

of pericardium 72S 

of stomach pp 

of vas deferens 702 

papillary, of vagina in child 100 -1 

primary generalized round cell, of lymph 
glands 544 


production by implantation of embryonic 
pulp and inactivated carcinomatous 


SCO 

Rous, agent of 


Rous chicken, no. 1, histologic resem- 
blance of, to Hodgkin’s granuloma 

Rous, of fowls 


130 

100G 


so-called infectious, of dog, In an un- 
usual anatomic situation 

spindle cell, of kidney in adults. . '. . . ’ ' . . 

W f“ rat ’ No : R totraplold number of 
chromosomes m malignant cell of 


Saue thc YJon : . ^ vl ! 00Din ." . f 0MKh Site of 

Scabies, relation of carcinoma to 


350 

G93 

340 

*944 

540 
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Schick test in Palestine, a country of low 

diphtheria prevalence 1000 

. Schultz, 0. T. : Analysis of necropsy sta- 
tistics of a sectarian hospital 5G5 

Sclerosis, malignant, of kidneys (Fahr).... 559 
Seibert, P. B. : Effect of aluminum on mam- 
malian blood and tissues *230 

Semsroth, K. : Pathogenesis of bacterial 

endocarditis *921 

Septicemia in man due to bacillus sul- 

pestifer 150, 718 

Serum, anti-vaccinal 314 

fowl, chemical nature of constituents in, 
responsible for non-specific precipita- 
tions 538 

horse, and horse dander, anaphylactic 

crossed relationship between *035 

human, toxicity of, for guinea-pig 537 

immunologic specificity of constituents 
separated by an "electro-osmotic” 

method 347 

normal and nonspeciflcally alterated bac- 
tericidal power of 340 

sickness, hcterophlle antibodies In 140 

■Sex, rflle of anterior pituitary in hasten- 
ing sexual maturity in doves 120 

Shapiro, r. : Hemangioblastoma of cere- 
bellum with cyst formation (Llndau's 

disease) ; report of a case *915 

Sherman, I. : Formation of hyalin in 

ovaries *900 


Simonds, J. P. : Itepeated exposure to high 
temperature ; effect on lymphoid tissue 


and on leukocyte count *022 

Sisson, R. : Endocarditis ns a sequence of 

' osteomyelitis 500 

Skeletons, identification from remnants of.. 547 

Skin cancer due to occupation 720 

grafts, effect of various exogenous factors 
on homoplastic and heteroplastic trans- 
plants 704 

neuroma of 982 

primary multiple snrcomntosis of 840 

prints in lesions of breast 1003 

reaction in sensitized guinea-pig 1000 

reaction to oils and tars 350 

regeneration and cancer 1004 

significance of histologic examination in 

clinical diagnosis 300 

Skull : See Cranium 

Small, J. C. : Theoretical consideration of 


interrelation of certain immune reac- 
tions concerned in production of chronic 

disease 158 

Smallpox, filtration of virus of vaccinia and 

of herpetic encephalitis 137 

generalized vaccinia in rabbits with in- 
ternal lesions 141 


Smith, A. II. : Cutaneous lesions (Infectious 

granulomas) on feet of albino rats *753 

Snyder, D. A. : Immune cellular reactions In 

experimental acute peritonitis *419 

Soaps, A-brom, germicidal and hemolytic 
action of 137 


Societies : American Society of Clinical 


Pathologists, meeting of 970 

Chicago Medicolegal Society 970 

International Congress on Veterinary 
Medicine, 1930 970 


Society Transactions: 

Chicago Pathological Society .... 100, 354, 502 
New York Pathological Society 300 


Society Transactions — Continued page 

New York Pathological Society and the 

New York Academy of Medicine 551 

Philadelphia Pathological Society 


150, 873, 101G, 1019 

Sodium chloride solution, treatment of ex- 
perimental acute general peritonitis with 


ileostomy and 321 

phosphate and calcium salts, influence of, 

on efficiency of thyroid substances 979 

Spermatozoa, human biologic liomolog of.. 347 

Spinal Canal, extradural lipoma of *800 

Spinal Cord, extradural lipoma *800 

intra-medullary lipoma of 324 

syndrome of tumor of, due to adeno- 
carcinoma mucosum of parotid gland 

with general metastasis 090 

triplication of, with rhacliischisis 842 

Spine, fractures of epiphyses of disks of 

bodies of vertebrae 1011 

islands of cartilage in vertebral bodies... 328 
rhacliischisis with triplication of spinal 
cord 842 


Splrochaeta dldelphydls, significance of 

spleen In spirochetal infections 1001 

pallida in tissues of Infected mice 990 

pallida, perisplenitis and discovery of, in 

congenital syphilis 850 

Spirochetes and fusiform bacilli, pulmonary 

gangrene due to 337 

Spleen, accessory 509 

changes in malaria 711, 843 

effect on tumor growth 1007 

extract, injections of, and immunity re- 
sponse 8G0 

histologic changes in, in early congenital 
syphilis; with reference to origin of 

anemia In this disease *224 

Infarcts In typhoid fever 521 

late hemorrhage with traumatic rupture of 540 
lung and liver, role played by, In fat 

and lipoid metabolism 709 

microscopic changes with cystiecrcus in- 
festation *775 

multiple, with other congenital anomalies; 

two cases *757 

significance of, in spirochetal infections. .1001 
wandering, complete necrosis of, with 
compensatorv peripheral nodular hyper- 
plasia of splenic tissue 70S 

Splenectomy, effect of raretlcation of air on 
erythrocytes and hemoglobin content of 
normal and splenectomized animals.... 839 
influence of, on leukopenia produced by 
injection of certain foreign substances. . 101S 

Splenomegaly, a symposium 702 

case showing paratyphoid bacilli S4S 

Gaucher’s 

Sporotrichosis, tularemia resembling 9S8 

Sprue, etiology of tropical spruo in Forto 

Rico 

morbid anatomy of _ 

relation to pernicious anemia 

Sputum, heterogeneity of streptococci from 338 

origin of dust cells in 333 

Stains and Staining, differential silver stain 303 
impregnation of neuroglia with ammoniacal 

silver salts 1 

vital, distribution of, in body ‘ 

vital, with trypan blue in shock in rabbits 

and guinea-pigs 

Steinberg, B. : Immune cellular reactions in 
experimental acute peritonitis 
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Stevens, E. : Mucoid degeneration of ollgo- 
dendroglia and formation of free mucin 
in brain 1,1 

Stomach, benign tumors of 511 

blood in obstruction of cardiac end and 
after closed-loop obstruction of jejunum G91 

cancer, early 

cancer, Raynaud’s disease associated with .‘>09 

carcinoma 1G1 

carcinomatous transformation of ulcer. ... 132 

erysipelas of *7'*'l 

mucosa, pathologic histology of 330 

polyposis ■ - 510 

rupture, congenital stenosis of third portion 
of duodenum with acute occlusion and. ‘fill 

rupture, subcutaneous 094 

sarcoma of 101 

secretion and urinary reaction 13,1 

Stone, T. T. : Cellular changes of arachnoid 

In leptomeningitis 337 

Strangulation, suicide by SO" 

Streptococci, ullergizlng capacity of different 

strains of indifferent 337 

and enterococci, significance of post- 
mortem bacterlologie examination with 

reference to 718 

epidemicus, bacterial study of, from epi- 
demic of septic sore throat 834 

hemolytic, septic sore throat in 1928 in 

Massachusetts 532 

heterogeneity of, from sputum 338 

isolated from alimentary tract In man and 

certain animals, investigation of 13G 

non-liemolytic, and acute rheumatic fever 330 

nonhemolytic, reaction of rabbits to 537 

reaction of vessels in Isolated rabbit's 

ear to 830 

scarlatina:, qualitative diversity of ag- 
glutinin response among different rabbits 

treated with same complex antigen 538 

skin reactions in rabbits Immunized Intra- 
venously with non -hemolytic strepto- 
cocci 858 

toxins 8G0 

virulent, stability of 142 

Strongyloidosis in man, with autopsy ; life 
cycle of strongyloides intestinalls In 
man * 1 

Stumberg, J. E. : Experimental infestation 
of white rats with eysticercus fascio- 
laris; microscopic changes in liver, 
kidney and spleen *775 

Suicide by strangulation 8G7 

Suprarenals and testes in infancy, Upold 

and iron deposition in 70G 

bilateral chromaffin tumors of, with hyper- 
tension 709 

bone-marrow in gland 132 

deposits of lipoids and iron in testicles 
and, of boys 987 

in anencephaly, teratoma of hypophyseal 
region with reference to. gir 

insufficiency j2j 

interrenalism and interrenal intoxication. 705 

medulla g~g 

pathology of 

pathology of, and Addison's disease 328 

study of adrenal cortex in mouse and its 
relation to the gonads.,.., ^28 

sympathetic tumor of .11. .! 317 


CAGE 

Surgery, postoperative complications ; in- 
crease of postoperative thrombo-em- 

bollsm and Its cause 1011 

postoperative complications; relation ol 
infection to postoperative thrombosis 
and embolism lOl.l 

Sweeny. II. C. ; Value of culture In the 

diagnosis of tuberculosis »G« 

Sweat and Sweat (Hands, apocrlnal 518 

Inheritable anhidrosis and anadontia. . . . 978 
insensible perspiration In decompensated 
cardiac disease 

Syphilis, accident, sudden death and syphl- 

lltle leptomeningitis 

after blood transfusion without chancre.. 338 
congenital, histologic changes in spleen 
in early; with reference to origin of 

anemia in tills disease *221 

congenital, perisplenitis and discovery of 

spirochetes In 830 

early, occurrence of tuberculoid reaction 

in Inguinal glands In 715 

experimental, protective substances In 539 

of central nervous system *371 

postmortem examinations and infection 

with ■* ' 1 

presumptive Kalin procedure In, based on 

15,000 examinations *GGl 

scrodlagnosls, new method for 551 


Tabardillo; See Typhus 

Tabes Dorsalis nml nrthropathy 707 

Taggart, W. B. : Unusual type of triatrial 

heart *894 

Tapeworm Infestation, broad tapeworm In 
America with suggestions for its control 13S 
with diphyllobothrium latum, fish tape- 
worm, with especial reference to native 
cases 714 


Tar, appearance of cancer 13 davs after on- 
set of painting with 333 

* cancers of white mice, nuclear measure- 
ments in 8G3 

coal, organ changes In mice after appli- 
cation of 8G3 

lesions in rabbit’s car from painting and 

friction with 332 

tumors, blood vessels in genesis of 8G1 

Temperature, high, repeated exposure to; 
effect on lymphoid tissue and on leuko- 
cyte count *G22 


Teratoma of hypophyseal region with ref- 
erence to suprarenals In anencephaly.. 847 

Testicles, adenocarcinoma of, in adult G93 

and ovaries, relation to cholesterol meta- 


bolism 5o." 

and suprarenals in infancy,’ lipoid and 
Iron deposition in 799 

cancer, tuberculous infection of 1007 


deposits of lipoids and iron in supra- 
renals and, of boys 997 

primary bilateral tumors of 130 

Tetany, parathyroid, coagulation time in.. 12G 
Thallium poisoning n. 


Thoracic Duct, suppuration of 

Thorax, deaths from therapeutic puncture 

v ® sscls , of lungs and Inti-a- 
tlioracic visceral ganglia 

penetrating bullet wounds of! ‘ sequences 


514 

1012 

983 

1012 
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Throat, septic, sore, bacterial study of 
hemolytic streptococci from epidemic 
of 854 

septic sore, in Massachusetts, In 1928; 
epidemiology 532 

Thrombophlebitis : See also Thrombosis 
of upper extremity from strain 1009 

Thrombosis, extensive bilateral progressive, , 
of smaller branches of pulmonary 

arteries 510 

in veins, origin of 1010 

increase of postoperative tlirombo-embo- 

lism and its cause 1011 

of right subclavian artery, fractured 

clavicle and cerebral embolism 1008 

relation of blood platelets to, after 
operation and parturition 131 

Thymus, involution and regeneration of, 

under Influence of benzene 708 

tumors of 541 


Thyroid and growth 


1018 


blood supply of, with reference to 

vascular system of cretin goiter 325 

changes in, in avitaminosis B 517 

compensatory hypertrophy of 511 

effect of combined feeding of potassium 
iodide and anterior lobe of pituitary 

on 323 

epithelioma (squamous cell carcinoma) . . 153 
experimental hyperthyroidism, Influence 

of gestation on 83S 

fibrosarcoma of 982 

hemorrhage into, causing death at birth., 1008 
hyperthyroidism and hyperthyroid-lllce 
states, oxygen consumption during 
muscular work in 507 


in hyperthyroidism *954 

influence of sodium phosphate and 
calcium salts on efficiency of thyroid 

substances 979 

Iodine contents of normal and pathologic 

glands 9S0 t 

lympho-epitlielial tumor of 517 

morphology of experimental hyper tliy- 
roidism produced by systemic feed- 
ing with substance of 709 

nonspecific granuloma of 1017 

occurrence of true mixed carcinomatous 
and sarcomatous tumors (sarcocar- 
cinoma) with report of mixed carcino- 

chondro-sarcoma of, in dog 100 

of cretin, pathologic anatomy of 

malignant goiter and of 523 

of guinea-pig, effect of underfeeding and 

of potassium iodide on 511 

reactions to infections elsewhere in body 
G9G 


relation of injury to a secondary thyroid 

gland carcinoma of right femur 1014 

Thyroiditis, chronic ligneous (nonspecific 

granuloma of thyroid) 1017 

Tissues, appearance of doubly refracting 

substance in formalin-fixed rabbit’s . . . 131 


connective, from lymphocyte and mono- 


cyte to TOO 

culture, contribution to pathology S73 

culture, mammalian lymph in ; from 

lymphocyte to fibroblast 701 

cultures, conditions of growth of 704 

effect of aluminum on mammalian blood 
and *230 


explantations of human tissues and 
tumors 1005 


fluid, hydraulic action of 135 

physiologic chemistry of senescence of 

tissues (cornea) 525 

physiologic chemistry of senescence of 

tissues (skin) 527 

reaction of cells and 528 


Tobacco mosaic virus, immunologic re- 
actions with 859 

Toluylendiaminc, early stages of icterus 

due to 333 

pathogenesis of icterus, due to 332 

Tonsils, bacteria in 714 

relation of, to acute rheumatism during 

childhood 713 

streptococcal infection of, in varicella 
complicated by acute nephritis 338 

Torticollis, removal In early life of fibrous 
mass from sternomastoid muscle 325 


Toxin and Antitoxins, antivirus of Bes- 
redka In experimental streptococcus in- 


fections 34G 

Schick reaction and circulating antitoxin. 344 
thermo-labllc streptococcal, with cyto- 
lytic effect on leucocytes 534 


Trauma and lymphogranulomatosis 545 

ascites due to 1009 

laceration of abdominal organs by blunt 

force 1011 

multiple myelomas and insurance 1010 

relation of injury to secondary thyroid 

gland carcinoma of right femur 1014 

Trichinosis, cerebral changes in 521 

changes in skeletal musculature in 51G 

Tricuspid Valve, rare malformation of.... 51G 
Tubercle Bacilli, allergy of tuberculous 
rabbit after superinfection of mesentery, 

conjunctiva and cutis 344 

and iridocyclitis 85G 

avian, pathogenicity of 138 

cytology and microchemistry of myco- 
bacterium tuberculosis 992 

demonstration of, in small children with 

pulmonary tuberculosis 9S8 

demonstration of, in sputum with dark 
field method 353 


effect of fat-splitting enzyme of guinea- 

pig lung on 535 

experiments on production of tubercles 
and tuberculoid structures in skin of 
healthy pigs following injection of 

lipoids 723 

durability of granular phase of 851 

flltrable elements of 990 

in hen’s eggs 723 

living, in a septic tank effluent 722 

resistance of skin against 585 

Tuberculin allergy and immunity in tuber- 
culosis W° 2 

avian, human and bovine, reactions in 
children 7-4 


fractions prepared from nonprotein cul- 
ture media; clinical study of 

negative tests, in erythema nodosum 

old, glandular reactions following injec- 
tions of, in tuberculosis in guinea-pig- • 

Tuberculosis, allergic reaction in ■ 

allergy, immunity and other factors of 

importance in pathogenesis of • • • 

among American Indians 

antigen and antibody, action of, on a sur- 
viving vascular preparation of tuber- 
culous guinea-pig 


53G 

53G 

945 

S73 

997 

851 


345 
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blood sedimentation index and fibrin con- 

tents In h ' , ’“ 

complement-IKation test in dilTercnt clinl- 

cal manifestations of aa > 

Costa leactlon for demonstration of, 

active adt 

Costa reaction in, in children 313 

diagnosis, v alue of culture 5G2 

expel imental, of guinea-pig, xariation in 

complement in r, 39 

gaseous metabolism, in, with reference to 

speclllc-duiamic action of proteins 322 

genital, course of, in the pregnant, puer- 
peral and allergic animals 339 

histogenesis of renal tubercles SIS 

immunity and tuberculin allergj 1002 

immunity to superinfcctlon 72G 

liiiiiiuiiolopical studies in 110 

in old age, pathogenesis of 701 

Infection and vaccination 311 

local Immunization against '37t> 

monocjtcs in active . .... 337 

mortality, trend of. In rural and urban 

districts 851 

non-specific agglutinins in 53G 

of common cron 819 

of parotid giand 518 

of serous membranes 518 

possilnlitj of an abacillary but virulent 

stage in latent period of Ill 

pulmonarj , and pregnanej 830 

pulmonary, blood cholesterol and resist- 
ance in 339 

pulmonarj, co-relation of calcium me- 
tabolism, parathjroid function and.. .. 721 
pulmonary, carlx infiltration and Us re- 
lation to development of 721 

pulmonarj, hcmoptjsis in, followed by 

massive atelectasis S50 

pulmonarj, in children S32 

pulmonarj, in children, demonstration of 

tubercle bacilli in 988 

pulmonarj, in negro child 9 weeks old.. 849 
pulmonarj, influence of complications on 

colloid lability in 339 

pulmonary, miliary, acute disseminated, 

pathology of 723 

pulmonary, seasonal variations in bony 

vi eight in 721 

pulmonary, sedimentation test in 731 

sickle-cell phenomenon in 851 

spontaneous, in monkejs 723 

spontaneous, in snakes 159, 71G 

susceptibilitj or resistance to, and a 

particular blood group 855 

transfer by dust and other agents 533 

tuberculous infection of testicular car- 
cinoma 1007 

Tularemia in Munnesota 715 

occurrence of bacterium tularense in wood 
tick, dermacentor occidentahs, in Cali- 
fornia 718 

resembling sporotrichosis 98 S 

Tumors See also under Cancer, Epitheli- 
oma , Neuroma , Sarcoma , etc 

and tumor-like lesions of breast in preg- 
nanej and lactation 1002 

behavior of reticulo-endothelial sjstem m 
implanted tumors 

benign and malignant, of breast, relation 
of mammarj fibro-adenomatosis to.,.. 540 
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central buteiiu for study of, in rhila- _ 

delplna 83 1 

chromaffin, of Zuckcrkandl'.s organ 153 

connective tissue mixed, of female bron-d 728 

epithelial, of bladder 800 

explanations of human tissues and 1005 

formation following freezing with carbon 

dioxide snow Iu03 

gljcoljtlc action of, anil effect of insulin 152 

grading of *803 

grow tii, effect of spleen on 100 1 

grow ills, clfcct of diet on (experiments 

with rat .sarcoma) 727 

liistologic grading of 2018 

iitmnmitv 350 

lesions in rabbit's ear from painting and 

friction vvitli tar 352 

malignant, and cmbrjonal grafts 351 

ntilignant. flltrable agent of 151 

malignant. Immunization processes in.... 100k 
malignant, influence of vitamin unbalance 

on origin of SG‘2 

melanotic, in Eophius ptseatorius 101G 

method of Isolating tumors within and 

without the organism 100S 

mixed, of lixer SGI 

occurrence of true mixed carcinomatous 
and sarcomatous tumors (sarcocarcln- 
onm) with report of a mixed carelno- 

chondrosnrtoma of llijrold of dog 1G0 

of brain in childhood 9S2 

of testicle, priinnrj, bilateral 130 

of vegetables and those of animals, re- 
semblances between 152 

ovarian secretion and incidence of 150 

production of Flevncr-Jobllng tumor bj 

filtrates 1095 

pulmonarj, statistics and clinical obser- 
vations on 1007 

radio-sensitive intra-oral tumors 1003 

rat, new transplantable 151 

staining tumors of spongioblastic origin, 

suggestions for 871 

tar, blood vessels in genesis of 8G1 

tissue, exchango of eleclroljtcs between 

solution and 513 

unified explanation for new growths on 
man 727 

Tjphoid bacilli, action of bacteriophages on 531 
bacilli, oxidation-reduction equilibria in 
biologic sv stems (potentials of aerobic 

cultures of B typhosus) S53 

bacilli, toxic substance of 730 

infection, bj rectum 529 

splenic infarcts in 521 

Tjplius, endemic, reaction of guinea-pigs to 
' !r " s of 33S 

inoculation by nasal and conjunctival 
mucosae 

rickcttsia-likc organisms in scrotal sac 
of guinea-pigs with European typhus.. 990 

tabardillo, an American variety of TIG 

Umbilical Cord, circulation, plijsiology and 
pharmacology of ...... 128 

Uiidulant Fever • See Malta Fev or 

Uranium nephritis, capillary permeability in 

acu,e 

nitrate, chronic nephritis induced in dog 

* G9S 

Uremia, dermatitis in ^ 
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Ureter, aberrant blood vessels ns factors in 

loner obstruction of 324 

Urethra, prostatic, congenital valvular ob- 
struction of 324 

Urine, ammonia in, origin of 988 

diagnosis of early pregnancy through de- 
tection of female sex hormone In... ."04 

gastric secretion and urinary reaction.... 135 

metabolism of sulphur (cystinurla) 33G 

Uterus, cancer, etiology 1000 

cancer, metastasis ot, into renal hyper- 
nephroma 1007 

cancer of cervix, early, histologic 

diagnosis of 1001 

cancer, structure of cells in 352 

effect of bile salts on uterine contractions 
..Wild on action of pituitary extract.... 123 
^ hemorrhage, pathologic histology of metror- 
rhagia 334 

myoma, sarcoma and carcinoma in same 149 

of guinea-pig, rhythmic variations in vas- 
cularity of, during ostrous cycle 504 

ruptuie of 870 


Vaccines, antivirus of Besredka In experi- 
mental streptococcus infections 34G 

improved rack for sterilizing *2G7 

Vaccinia : See Smallpox 

Vaginia, papillary sarcoma in child 1004 

Varicella : See Chlckcnpox 

Vas deferens, calcification of 841 

sarcoma of 702 

Vegetable, extract, value of, in culture me- 
diums 549 

Vertebra : See Spine 

Viruses and tissue culture 873 

filtrablc (vaccine virus) studies on 713 

Vitamin A deficiency in rat, tissue changes 
associated with 510 

avitaminosis B, changes in thyroid gland 
in 017 

B, and Bs, the nervous system in rats 
fed on diets deficient in 512 

effects of deficiency of *81, *273 
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Wainu right, .1. IV.: Comparative anatomy 
of breast .1020 

Wallace, S. G. : Pulmonary stenosis in 

adult with bacterial endocarditis 3GG 

Water retention under low barometric pres- 
sure 12G 

Watson, C. J. : Histologic changes in spleen 
in early congenital syphilis; with ref- 
erence to origin of anemia in this dis- 
ease *224 

Weldman, F. D. : Mycosis 4n lower animals. 1019 

Wcllbrock, W. L. A.: Early gastric cancer. *733 

Wells, II. G. : Effect of aluminum on mam- 
malian blood and tissues '.*230 

Occui rence of true mixed carcinomatous 
and sarcomatous tumors with report of 
mixed carcino-chondrosarcoma of thy- 
roid of dog 1G0 

Wenzel, T. : Simple method for isolation of 
anaerobic bacteria *487 

Whooping Cough, degeneration of cerebral 
cortex in 977 

experimental 713 

site of tlio lesion.. *944 

Workmen Compensation and Insurance ; ac- 
cident, multiple myelomas and insur- 
ance 1010 


Xanthoma, lipid studies in 524 


Yeasts and bacteria, relation of oxidizing 


substances in 341 

dried, culture media from commercial.... 548 

organisms of human origin 139 

Yellow Fever, African, liver in 521 

protection tests with serum of persons re- 
covered from, in western hemisphere 

and West Africa 333 

virus 830 


Zeckwer, I. T, : Influence of splenectomy on 
leukopenia induced by injections of cer- 
tain foreign substances : 1018 




